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This dissertation is concerned with an investigation of the feasi-
bility of hedged storage of wheat as a business activity of grain ele-
vators in Oklahoma. This activity is analyzed to determine whether or 
not the net income of these firms could be increased by holding wheat 
in storage rather than selling the wheat immediately after its purchase 
from the producer. The returns which would have been realized during 
specified periods of the year during the 1962 and 1964 to 1967 crop 
years are analyzed to determine the feasibility of the activity. Re-
turns are analyzed for several hedging practice.s for the Kansas City and 
Chicago wheat futures markets, 
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Grain elevators assist the grain marketing industry in the assem-
bly, storage, and the distribution of the market supply of wheat. These 
functions are performed within a price system upon which is superimposed 
various Government rules and regulations arising from programs designed 
to implement public policies. The emphasis given to a particular 
Government program can have dramatic effects upon the revenues of grain 
elevators. 
Grain elevators in Oklahoma derive much of their income from the 
storage and handling of grain. In some areas, grain production is 
limited primarily to wheat, and elevators in these areas necessarily 
rely upoi;i wheat to provide their handling and storage income. Some 
elevators also engage in sideline activities such as fertilizer and 
gasoline, which are not directly concerned with the grain business. 
These activities are of varying importance among elevators, ranging 
from cases in which the elevator is the principal supplier of such 
items in a particular locality to cases in which the income from these 
products or services is very small. 
Income of grain elevators from handling is derived primarily from 
the margin, or the difference between the price paid to the seller by 
the elevator and the price which the elevator receives when the wheat 
is sold. An elevator seeks to maintain a margin which is sufficient to 
1 
2 
repay the variable costs associated with elevating the wheat, the fixed 
costs of maintaining the grain handling facilities and a normal rate of 
return on the investment. Handling income may also be derived from 
ble.ndi.ng and conditi.oni,n.g wheat. Competition among grain e.levators 
would be expected to force the margin for handling grains to be equal 
to the costs of providing this service (including a normal return on 
investment). 
Many grain elevators, especially those in the Southern Great 
Plains, are larger than the size which is required solely for grain 
handling, This excess capacity is partially utilized by local producers 
in areas of deficit on-farm storage. Producers utilize the facilities 
of grain elevators in lieu of constructing storage of their own, and 
elevators receive payments for rental of the excess capacity. Other 
inventory owners, the Commodity Credit Corporation (CCC) in particular, 
also utilize this excess capacity. Again, competition would be expected 
to equate the rental fee for the storage space to the costs of providing 
the space. 
G:r:ain elevators also may utilize their facilities to store wheat 
which the.y own.' Some wheat may be stored to facilitate. the ope.rations 
of the business. Additional volumes may be stored in anticipation of 
an increase in price sufficient to repay the costs of storage. Storage 
on the elevator us accotmt differs from storage for other inventory 
own2:rs since the returns per bushel are not known in advance. In a 
purely competitive. equilibrium, the return for this storage should also 
equal the cost of storage. Given the normal price variability which 
occurs during the cornrse of a crop year, the return per bushel to indi-
vidual elevator operators from the storage of owned stocks is more 
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nearly a random variable. 
The opportunity to earn income from handling wheat during a crop 
year is dependent upon the size of the crop. Opportunities to earn in-
come from the storage of wheat owned by other individuals or firms de-
pends upon the volume of wheat available for this purpose and the length 
of time these inventory owners wish to store the wheat. The individual 
firm has little or no control over the volume of wheat which it will 
handle or which it will store for other inventory owners. The firm can 
exercise a degree of control over the quantity of wheat which it will 
store on its own account. 
CCC owned inventories may be used to illustrate the lack of con-
trol which grain elevators have upon the income derived from storage 
for other inventory owners. At the beginni~g of the 1961 crop year, 
CCC owned stocks of wheat amounted to approximately. 1.2 billion 
1 bushels. Nearly 100 million bushels of this inventory were stored in 
2 Oklahoma. At the beginning of the 1968 crop year, CCC owned stocks 
had declined to slightly more than 100 million bushels, of which ap-
proximately six million bushels were stored in Oklahoma. 3 This decline 
in CCC stocks thus has resulted in reduced opportunities for Oklahoma 
grain elevators to utilize excess storage capacity. 
Since an important source of income for Oklahoma grain elevators 
does not currently exist, some firms may need to develop alternate 
sources of income. Storage of owned inventories of wheat may provide 
such an alternative. However, this may expose the firm to considerably 
more risk than it would face if it engaged solely in a handling opera-
tion since storage entails longer periods of inventory ownership and 
greater cost. 
The use of futures markets to protect the firm against the risks 
of adverse price changes has long been advocated. Futures markets are 
specialized commodity markets which facilitate contract holding. Fu-
tures markets may be used for hedging, or the holding of futures con-
tracts to balance a position in the cash market. The use of futures 
markets for hedging has been viewed as arising from a desire on the 
part of the hedger to shift the risks of adverse price movements to 
persons who are willing to assume these risks. Continuing research on 
business use of futures markets has resulted in a broader definition 
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of hedging. This broader definition does not repudiate the risk-
lessening aspects of hedging. Instead, attention is focused upon the 
role of hedging as an integral component of the business decisions of 
grain elevators. In this context, hedging transactions are not solely 
motivated by a desire to avoid risk, but instead are a logical alter-
native which the firm may utilize. The applicability of hedging trans-
actions to the business operations of individual grain elevators thus 
requires that futures prices provide a foundation upon which an elevator 
operator can base hedging decisions. 
Several persons in the grain trade in Oklahoma have indicated a 
belief that futures prices do not provide a foundation upon which 
hedging decisions may be based. According to this belief, futures 
prices are strongly influenced by the domestic demand for wheat, whereas 
the price of wheat in Oklahoma is strongly influenced by the price of 
wheat in the Gulf export market. As a consequence of these diverse 
characteristics of the two markets, these persons believe that there is 
an extremely poor relationship between the two prices. If this belief 
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is true, then hedging may be of limited usefulness for the average ele-
vator operator in Oklahoma. 
Objectives and Procedures 
The belief that hedging is of limited usefulness for Oklahoma grain 
elevators seems to be widely accepted by members of the grain trade in 
Oklahoma. Consequently, the first objective of this study is to in-
vestigate the contention that there is an extremely poor relationship 
between export prices at Gulf ports and futures contract prices. Spe-
cifically, this objective is to determine if the carrying charge, or 
the change in the spread between cash and futures prices during a speci-
fied period, can be predicted from the spread existing at the beginning 
of that period. Simple linear regression is used to establish this 
relationship. This accomplishes a two-fold purpose of establishing 
whether or not basis changes are correlated with an initial basis and 
of developing predictive equations which may be ut;i.lized to fulfill the 
second objective. 
The second objective is to estimate the average earnings from an 
annual practice of carrying hedged storage during specified intervals 
of the crop year. Allied with this objective is an attempt to estimate 
the average earnings from a practice of carrying hedged storage only 
when the predicted gross storage earnings are greater than the cost 
of storage. The expected frequency, or the proportion of years that 
profits can be expected, is also estimated. 
The. third objective of this study is to provide an understanding 
of the role of futures markets in grain marketing. To fulfill this ob-
jective, the relationship of various grain elevator operations and 
6 
hedging decisions is discussed. 
Organization of the Study 
Chapter II of this study contains a brief development of the role 
of grain elevators in wheat marketing. The various operations utilized 
by grain elevators to fulfill this role are outlined. The need for 
hedging in conjunction with various sales and storage practices is es-
tablished. The determination of wheat prices in Oklahoma is also out-
lined. 
Chapter III contains a description of the role of futures markets 
in wheat marketing and the significance of futures contract prices is 
discussed. Several of the purposes for which hedging may be used in 
grain elevator operations are described, ThE} costs of hedging and the 
significance of futures contract prices are used to indicate the ap-
propriate futures market for Oklahoma grain elevators which use the 
practice of hedging. The limits of hedging are outlined also. 
Chapter IV contains an evaluation of the spread between cash and 
futures prices at the beginning of a storage interval as a predictor of 
the change that may be expected in the spread during the interval. 
Linear predictive equations are developed using the Kansas City Board 
of Trade and the Chicago Board of Trade futures contract prices and 
the price of export wheat at Gulf ports. These predictive equations 
are developed for ten overlapping periods during a crop year. Three 
hedging practices are analyzed for the Kansas City futures market and 
one hedging practice is analyzed for the Chicago futures market. 
Chapter V contains an analysis of the expected net returns from 
carrying hedged storage of wheat. The linear predictive equations 
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developed in Chapter V are subjected to random shocks to simulate sev-
eral thousand observations which might occur with the conditions which 
existed during the historical period to which the equations were fitted. 
The expected returns and frequency. of profitable storage are estimated 
for hedges placed in the Kansas City futures market. 
Chapter VI presents a summary and the conclusions derived from 
this analysis. Recommendations for additional research are given also. 
FOOTNOTES 
1 U. s. Department of Agriculture, Agricultural Statistics 1967, 
(Washington: Economic Research Service, 1967), p. 12. 
2u. s. Department of Agriculture, Grain Market News, (Washington: 




ECONOMIC FRAMEWORK OF GRAIN ELEVATOR OPERATIONS 
The grain marketing system of the United States performs its func-
tions within a free enterprise system which has been modified by domestic 
public policy goals and international commitments. National policies 
for wheat producers have a goal of income parity relative to the non-
farm sector. The means of achieving this goal have varied and have 
invo~ved both high price supports and direct payments to eligible pro-
ducers. International programs are designed to achieve goals such as 
providing assistance for developing nations and of improving the balance 
of payments position of the United States. All of these programs ulti-
mately influence both the price of wheat and the quantity of wheat 
handled by grain elevators. 
Influence of Government Policies on 
Wheat Prices and Storage 
Government policies which affect wheat prices and storage generally 
fall into three classes: 1) domestic price support activities; 2) 
foreign aid and expor~ assistance programs; and, 3) international pric-
ing activities. The programs associated with each of these classes 
will be discussed briefly, with emphasis on objectives and methods of 
operation. The impact of these programs on wheat pJ;"ices and storage 
will be discussed also. 
9 
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National Programs for Wheat Producers 
Government programs for wheat producers are designed to support the 
price by means of a non-recourse loan program. Producers who qualify 
may acquire a loan from private lending agencies (primarily local banks) 
at the announced loan rate in that area for the particular type of wheat 
they produce. Producers then have the option of selling the wheat at 
the market price and repaying the loan principal plus accumulated inter-
est anytime during the crop year, or of delivering the wheat to the CCC 
at the end of the crop year in fulfillment of their obligations. 
Prior to the 1964 wheat crop, Government programs attempted to 
achieve income parity for the producers of wheat by maintaining a high 
loan rate. The volume of wheat marketed by producers in a given year 
was regulated by a system of acreage allotments. Producers of 15 acres 
or less of wheat were exempted from the marketing controls. Penalties 
were levied on producers who exceeded their acreage allotments if they 
wished to market the wheat from the excess acreage during the year in 
which it was produced. 
Wheat producers have been given several opportunities to accept or 
reject proposed national programs for wheat. A major change in these 
programs was proposed for the 1964 crop year. This program would have 
continued high price support levels for wheat, but acreage restrictions 
would have become mandatory for all producers (including the formerly 
exempt 15 acres or less). This program was rejected by wheat producers 
inMay, 1963. 
A new program for wheat producers was established after the 1963 
referendum. The basic features of this program (currently in effect) 
1 are: 1) a relatively low national average loan rate; 2) domestic 
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processors of wheat for food uses are required to purchase certificates 
for each bushel of wheat utilized; and, 3) participation by producers 
is on two levels and is entirely voluntary. Producers who voluntarily 
agree to comply with acreage restrictions are eligible for loans and 
payments for certificates issued on a percentage of their normal pro-
duction. Producers who also agree to participate in an acreage di-
version program are eligible for subsidy payments. 2 Producers who do 
not participate are not eligible for program benefits, but they may 
sell their entire output on the open market without payment of a pen-
alty. 
Foreign Aid Programs 
The U. s. Government assists exports of wheat and wheat.products 
to needy nations of the world primarily through Public ~aw 83-480, as 
revised and extended. Originally enacted.in 1954 as a temporary meas-
ure to remove surplus commodities from the United States, this program 
has evolved into a policy tool which may be used to stimulate economic 
development of other nations and to support U.S. trade and foreign 
policy goals. Increasing emphasis is also being given to this program 
as a means of improving.the international payments.position of the 
United States. 
Public Law 480 allows GoveTnment sponsored sh~pments of wheat and 
wheat products under its various titles. These shipments may be sold 
for local currencies, for long term dollar credits, or may be donated 
to countries suffering from disaster. Exports under Public Law 480 
programs are primarily made from private stocks. The importing nation 
negotiates the transaction with the U. S. Government, and after 
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approval of the transaction, contracts are negotiated with private e~-
porters to procure the conmodity. Under certain conditions, exports 
from CCC stocks are possible. 
Government sponsored exports also are authorized through the Agency 
for International Development (AID) of the U.S. Department of State. 
Exports Qf wheat and wheat products under this program.have become 
relatively insignificant during the past few.years, and increasing re-
liance has been placed upon Public Law 480 for Government sponsored 
shtpJI1ents. 
Export Assistance Programs 
Several policies have been implemented to provide financial assist-
ance to private United States exporters of wheat. CCC export credits 
are offered to private exporters to enable them to meet credit terms 
offered by competitors in Free World Countries. These credits, initi-
ated in 1956, were restricted to surplus. commodities held in CCC in-
ventory until 1965. In 1965, the program was extended so that deferred 
payment terms could be offered by U.S. exporters on connnodities such 
as whe.a t flour and bulgar, which are not held by the CCC. The CCC ac-
complishes this financing by purchasing an exporter's accounts re-
ceivable. Credit periods are limited to a maximum of 36 months. 
The Export-Import Bank initiated a system of guarantees against 
political or financial risk in 1963. These guarantees are offered by 
the Bank to conunercial financial institutions of the United States 
which undertake non-recourse financing of conunodity. exports. Exporters 
thus a~e not limited to the CCC as a source of financing, but may also 
utilize the commercial financial system, 
Finally, a system of export subsidies and certificates has been 
in effect for several years. This system is designed to remove dif-
ferentials between domestic market prices and export or world market 
prices, If domestic prices are higher than export prices, then ex-
porters receive a subsidy. If the reverse situation holds, then ex-
porters must pay a tax on their shipments. The tax (inverse subsidy) 
is levied by requiring exporters to purchase certificates when the 
wheat is registered for export. Normally, only one of these programs 
is in effect at any given time, but both have been administered con-
currently in past years. In 1964 and 1965, export certificates were 
required and a subsidy was paid. 
13 
Basic export subsidy rates or certificate costs are announced in 
advance for specific periods. However, these are. subject to change 
daily to reflect current market conditions. The subsidy or certificate 
cost applicable to a given transaction is the rate announced for the 
day that the transaction is registered for export, This registration 
normally is done when the princip'als sign the contract. However, under 
a change in procedure initiated in 1966, an exporter may register wheat 
for export during a specified period prior to sale of the wheat. The 
subsidy or certificate cost applicable,to the transaction is the one 
announced for the day that the wheat is registered. A penalty must be 
paid by the exporter if he fails to export the wheat during the period 
he specified when the wheat was registered for export. 
International Pricing Arrangements 
International agreements designed to stabilize the price of wheat 
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in international trade began with the International Wheat Agreement 
(IWA) of 1949. This Agreement was revised and extended several times, 
and on J'uly 1, 1968, the IWA was superseded by the International Grains 
Arrangement (IGA). The IGA combines a Memorandum of Agreement negoti-
ated during the Kennedy Round tariff discussions with the administrative 
and institutional structures of the IWA. The IGA consists of a Wheat 
l'rade Convention and a Food Aid Convention. 
3 The objectives of the Wheat Trade Convention are: 
(a) To assure supplies of wheat and wheat flour to im-
porting countries and markets for wheat and wheat 
flour to exporting countries at equitable and stable 
prices; 
(b) To promote the expansion of international trade 
in wheat and wheat flour and to secure the freest 
possible flow of this trade in the interests of 
both exporting and importing countries, and thus 
contribute to the development of countries, the 
economies of which depend on commercial sales of 
wheat; 
(c) In general to further international co-operation 
in connection with world wheat problems, recog-
nizing the relationship of the trade in wheat to 
the economic stability of markets for other agri-
cultural products. 
The IGA sets minimum and maximum prices for 14 different types 
and gr~des of wheat. This contrasts with the IWA, which sets a price 
range for only one type of wheat. The minimum price set by the IGA for 
No. 2 ordinary Hard Red Winter wheat at U. S. Gulf ports is $1.73 per 
bushel, free on board (f.o.b.) vessel. The maximum price defined for 
all grades and types of wheat is 40 cents over the minimum for each 
grade and type. All prices are quoted f.o.b. vessel at U. S. Gulf ports, 
with approp:riate premiums or discounts for other points of origin. For 
example, the entire schedule is discounted 6 cents per bushel for U. S. 
Pacific ports. Provisions are also made to determine prices for other 
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grades and types of wheat not specified in the Convention, with the re-
striction that the minimum and maximum prices of any wheat cannot be 
higher than those of No. 1 Manitoba ($1.95\-2.35\, f.o.b. vessel, U. S, 
Gulf ports). 
The r.ole of the minimum prices is to contribute to market stability, 
These minimum prices specified.in the IGA are not rigid floor prices, 
but are used to define conditions which would indicate that revisions 
in the minimum schedule are necessary. The maximum prices indicate 
when a critical stage has been approached. When this condition prevails, 
the obligations of the signatory exporting nations come into effect. 
The prices may be adjusted by the Prices Review Committee (a body which 
did not exist under the IWA). 
Each exporting nation of the Wheat Trade Convention agrees to make 
available annually a specified minimum quantity of wheat and wheat flour 
at prices which may not exceed the maximum. Importing nations are 
guaranteed the right to purchase a minimum quantity of wheat and wheat 
flour from the exporting countries each year at prices which may not 
exceed the maximum •. Importing nations are required to purchase a mini-
mum percentage of their annual commercial requirements from members of 
the Wheat Trade Convention. Concessional transactions must be made in 
such a way as to avoid harmful interference with normal production pat-
terns and commercial trade channels. 4 Concessional transactions are 
not allowed if there is a possibility that such a transaction would dis-
place a commercial sale of another member of the Wheat Trade Convention. 
The Food Aid Convention.is a program of the member nations of the 
IGA to annually provide 4.5 million metric tons of food aid to needy 
nations. Ratification of both Conventions is mandatory, for the nations 
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which ratified the Memorandum of Agreement of the General Agreement on 
Tariffs and Trade. Other nations may ratify either or both Conventions. 
Aid may be granted in the form of wheat, coarse grains suitable for 
human consumption, or cash. This aid is to be supplied on soft terms, 
i.e., as gifts or for local currency, of which not more than ten percent 
is available to the granter. The United States has subscribed to furnish 
1.89 million metric tons of food aid annually, or approximately 69.5 
million bushels. 
The IGA does not encompass any concept of market sharing. Import-
ing countries are not obligated to purchase wheat from a particular 
country. Annual obligations of the importing countries may be satis-
fied by purchases of wheat from any member of the Wheat Trade Convention. 
United States exporters do have the right of access to the markets of 
some importing countries under this Convention. 
Impact of Government Policies on Wheat Prices and Storage 
Price support programs, in addition to the objective of setting a 
minimum market price, are designed to control supply. The extent to 
which producers elect to participate in these programs partially de-
termines the amount of wheat which will be produced in a crop year since 
acreage may be restricted. The degree of participation also has an in-
fluence on the market price by restricting the amount of wheat which 
would be available at prices below the loan rate. The market price 
must be at least equal to the loan rate before sales on the open market 
are a profitable alternative for eligible producers. These price sup-
port activities also may influence the rate at which producers are 
willing to place wheat on the market. For example, low prices at 
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harvest time may encourage producers to enter wheat in the loan program. 
Once wheat has been placed under loan, the market price must be greater 
than the loan rate plus accumulated interest and storage charges before 
sales are a profitable alternative for producers. 
The export programs are supply management programs. An objective 
of these programs is to insure the maximum possible disappearance of 
current production. Transactions negotiated under Public Law.480 and 
Ain are exports over the amounts which could be exported through com-
mercial channels. In recent years, exports under Government-financed 
programs have been greater than commercial exports (Table I). The 
timing of these shipments during a crop year may have a noticeable im-
pact upon price changes and the amount available for storage at any 
time. 
The impact of international pricing activities such as the Inter-
national Grains Arrangement upon domestic marketing conditions is less 
direct than the domestic activities of the Government. However, the 
provisions of these agreements, especially the minimum prices, can in-
fluence disappearance and thereby affect the domestic price of wheat. 
Inter~ational agreements to regulate the price of a commodity are 
generally undertaken in order to prevent "dumping 11 of surpluses. 
"Dumping" involves the offering of the surplus at whatever price the 
market is willing to pay for that quantity. This activity reduces the 
sales alternatives of other nations which export the commodity, and 
these nations may be forced to meet the lower prices to protect their 
markets. The situation could result in a price war and possibly in 
higher tariffs, lower import quotas, or a prohibition of imports on 
other goods which are also exported from the country which is engaged 
TABLE I 
COMMERCIAL EXPORTS OF WHEAT AND WHEAT PRODUCTS FROM THE 
UNITED STATES AND EXPORTS UNDER U. S. GOVERNMENT-
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Sources: Eleanor DeBlois, Twelve Years of Achievement Under 
Public ~ i§Q, U. s. Department of Agricultur;:- Economic Research 
Service Pub. No. Foreign-202 (Washington, 1.967), p. 6; and U. S. Depart-
ment of Agriculture, Wheat_Situation, Economic Research Service Pub. 
No. WS~205 (Washington, 1966), p. 2. 
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in the ''dumping" activity. Thus, an aim of international pricing ar-
rangements is to assure more stable conditions for international trade 
in all commodities. 
The exporting countries which agree to an international pricing 
arrangement must be the major sources of supply for the commodity for 
such an arrangement to be feasible. Similarly, the major importing 
nations must be induced to join the arrangement, and they must be en-
couraged to purchase the commodity from the exporting members of the 
arrangement. The inducement to the importing nations usually takes the 
form of the right to purchase a guaranteed minimum quantity of the com-
modity at a guaranteed maximum price in times of shortage. Theim-
porting countries agree to purchase a minimum amount each year in order 
to protect their rights during the periods of shortages. 
Problems may arise under an international pricing arrangement when 
the minimum prices are set above the price which would prevail in the 
absence of the arrangement. In this case, the importing nations will 
probably purchase only the amount necessary to protect their rights, 
and will then seek the commodity from nations outside the arrangement. 
When the other sources of the commodity have been exhausted, or when 
the price in the other market approaches the minimum price of the ar-
rangement, any unsatisfied requirements would again be purchased under 
the arrangement. The exporting members of the arrangement are thus 
cast in the role of residual suppliers, and will be residual suppliers 
as long as commercially significant quantities of the commodity are 
available outside the arrangement at prices lower than the minimum 
prices. 
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The above discussion indicates that the minimum prices specified in 
an international pricing arrangement should be compatible with current 
market conditions. Minimum prices that are higher than current market 
conditions warrant will encourage the development of alternative sources 
of supply. A second effect would be the substitution of greater amounts 
of other types of food. However, the total revenue may increase with 
the high minimum prices in the short run. This would be true only if 
demand were relatively inelastic for this period of time. In the longer 
run, as alternative supply sources are developed and substitution .takes 
place, both total revenue and the quantity exported could decline sig-
nificantly. Given that all other conditions are constant (domestic 
price supports, production, etc.), the net result could be an increase 
in domestic stocks and accompanying downward pressure on domestic prices. 
The Role of Grain Elevators in Price Determination 
The price of any commodity is determined when the quantity supplied 
per unit of time is equal to the quantity demanded per unit of time. 
When production and consumption are continuous and unchanging, an equi-
librium price which holds in all periods may be attained. If production 
and consumption are subject to variation over time, as in the case of 
wheat, then an equilibrium price is more difficult to achieve. Grain 
elevators can assist the wheat marketing system to achieve an equi-
librium price by their storage and handling operations. 
The Demand for Wheat 
Domestic demand for wheat consists of four principal elements: 
food, feed, seed, and industrial uses. The demand for wheat for food 
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uses has been relatively constant at slightly more than 500 million 
bushels annually since 1959. 5 Food uses require relatively high quality 
wheat. Flour millers, for example, require wheat which can be milled 
into flour which will meet the specifications of bakers regarding dough 
strength and consistency, baking quality, etc. The wheat which indi-
vidual producers place on the market will rarely meet these specific 
requirements. Grain elevators provide an economic service by blending 
the wheat received from individual producers so that it will meet the 
requirements of these specialized users. 
The demand for wheat for use as seed is a function of acreage 
planted. The demand for seed has two annual peaks, one in the late 
summer and early autumn for winter wheat, and one in the early spring 
for spring wheat. 
The demand for wheat for use as feed depends upon the price of 
wheat relative to the price of feed grains. Some wheat is used for feed 
on farms where it is grown, and this amount is not handled by the wheat 
marketing system. The remaining wheat used for feed must be handled by 
the marketing system. The remaining component of the domestic demand 
for wheat 1 or industrial uses, is relatively insignificant and accounts 
for only 0,1 million bushels annually. 6 
Export sales of wheat and wheat products arise from two sources. 
First, exporting firms in the United States may enter into sales agree-
ments with private firms in foreign countries or with the governments 
of these countries. These private sales are made in competition with 
exporters in other exporting countries. Public Law.480 and AID sales 
are usually on a government-to-government basis. The CCC does not 
(since 1956) export wheat under Public Law 480 authorizations from its 
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own stocks. 
Finally, some exports of wheat occur for parter purposes. These 
transactions are arranged by. the CCC on behalf of government agencies 
which woutd otherwise spend doll~rs overseas in .order to procure various 
items, The volume of wheat exported for-this purpose depends upon.the 
willingness ·Of foreign governments .to accept wheat in lieu of dollars. 
The Supply of Wheat 
The supply of wheat in a crop year is the production .that year plus 
the carryover from the previous crop year. However, all of this supply 
is available to the marketing system.only on certain conditions. Under 
normal conditions, the available supply of wheat ~s less than the total 
supply. 
The availability, of current production for use in a crop year is, 
as noted earlier, influenced by the loan program. In years.of low 
market prices, the loan program may pe an attractive alternative for 
producers. This situation will prevail in those·years .that production 
is large relative to the expected disappearance of ~heat. The optimal 
strategy of the marketing system;in these years would be to encourage 
deliveries of current production above expected.needs (including private 
carryover) to the CCC. 
The carryover of wheat from one crop year to the·next consists.of 
privately held or "free" carryover and carryover owned.or coi:itrolled 
by the CCC. The free carryover is the quantity. of wheat held by private 
firms in the marketing system, and includes wheat owned by producers 
which has not peen placed under price support or resealed. CCC·owned 
or controlled inventory includes wheat which. has been delivered to the 
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CCC in past years, outstanding price support loans, purchase agreements, 
and the wheat which has been resealed by producers. CCC owned wheat 
is removed from inventory only under certain conditions. In past years, 
export subsidies were paid in-kind, i.e., exporters were given certifi-
cates which could be redeemed for wheat from the CCC inventory in lieu 
of cash payments. This practice was discontinued in 1966 when the CCC 
inventories reached their current relatively low levels. Some barter 
transactions are filled from CCC inventory, but the volumes removed from 
CCC inventory for this practice have also been reduced as CCC inven-
tories declined. Relatively minor amounts are also removed from in-
ventory for domestic donations and other purposes. Finally, the CCC 
has the authority to sell wheat on the open market whenever the market 
price exceeds 115 percent of the loan rate plus accumulated carrying 
charges. 
The Role of Grain Elevators 
The role of grain elevators in wheat marketing is to assist i.n the 
achievement of an equilibrium among all the factors which may affect the 
price of wheat. The above cursory examination of the sources of supply 
and demand and of forces outside the marketing system which can have an 
effect upon wheat production and disappearance indicates that this task 
is a complex one, 
The role of grain elevators in the marketing of wheat may be broken 
down into three phases. The first phase is assembly or receipt. Grain 
elevators assemble wheat from the producers and accumulate sufficient 
volumes so that the orders of the largest buyers may be quickly and 
efficiently filled. Associated with this assembly phase is conditioning 
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and 'blending of wheat.. C<;mditioning operations involve cleaning, drying, 
or other operations which improve the q.µality of the wheat received from 
producers. Blending operations involve mixing of various types and 
grades of wheat so that the entire lot meets standards that differ from 
the separate lots. 
Th.e second phase of the role of grain elevators in wheat marketing 
is storage, Th.e rate at which producers wish to sell wheat rarely 
coincides with the rate that users wish to buy wheat. Grain elevators 
assist in equating buying and selling rates by purchasing wheat from 
producers when they wish to sell and storing it until needed by users. 
Price fluctuations during a crop year may be moderated by this action. 
Th.e third phase in the role of grain elevators is distribution. 
Wheat is shipped by grain elevators in response to price signals from 
the various markets. In this way, the needs of all the markets can be 
satistied and an equilibrium can be established among them • 
. Determination of the !Tice of Wheat in Oklahoma 
Approximately 70 percent of the wheat produced in Oklahoma has been 
exported in recent years. The export market thus constitutes an impor-
tant oqtlet for Oklahoma wheat, and the price of wheat in Oklahoma Will 
be strongly influenced by cond;i.tions in this market.. The principal out-
let for this export movement is the Texas Gulf ports. 
Th.e price which is paid for wheat at the Gulf export market depends 
on the anticipated sales of exporters during a given period and the 
amount inventory holders are willing to place on the market during that 
period. Th.e major commercial exl?ort transactions a:i:-e conducted by 
issuing world-wide tenders for specified quantities and qualities of 
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wheat to be deliv~red during a specified time period. The low bidder 
among the exporters of the world is awarded the contract. Public Law 
480 authorizations are also bid upon by U. S, exporters. The major dif-
ference between commercial tenders and tenders issued on Public Law 480 
autho:i:-izatic;ms is that tll.e Public Law 480 authorizations usually specify 
the coastal region from which shipments c:1re to be made. Thus, the quan-
tities of wheat which will be shipped from specified coastal regions 
during specified periods generally are known. 
The amount of wheat which inventory holders are willing to .. place 
on the market during a given period depends on a number of factors. 
Among these are the price expectations of inventory holders, the availa-
bility of government programs, and the volume of wheat remaining in 
private holdings. The interaction of exporters' demand and inventory 
holders' willingness to sell determines the price which will be paid 
for wheat delivered at Gulf ports during any period. 
Wheat shipped by rail from Oklahoma points to Gulf destinations may 
be shipped at either of two rates. The primary difference between the 
two rates is the amount of service offered by the railroads. The domes-
tic rate usually aUows several transit stops for storage or milling, 
and any of the Texas ports may be used as the destination point for 
shipments originating from a particular point in Oklahoma. Export rates 
generally allow fewer transit stops, a limited number of destination 
points, and heavier minimum loads. The specific requirements may vary 
among railroads. 
The rate for transporting wheat by truck is subject to seasonal 
variation, but the rail rate is not. Seasonal demand for transportation 
equipment causes a relative scarcity at harvest time in particular, 
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and truckers' rates for hauling wheat accordingly increase. Rail rates 
may be adjusted only upon approval from the Interstate Commerce Com-
mission. In order to effect a change in rates (or in service), rail-
roads must be prepared to show cause at a public hearing. All burden 
of proof is upon the railroad. Consequently, rail rates change infre-
quently. 
The price which will be paid for Oklahoma wheat moving into export 
channels is derived from the Gulf price. The effective price at any 
country point in Oklahoma for this wheat is the Gulf price minus the 
cost of transporting the wheat to the Gulf from that point. The ele-
vator operator in Oklahoma.will receive this price whether the wheat is 
shipped f.o.b. origin or f.o.b. destination. The effective price to 
grain elevators will vary according to the method of transportation 
7 employed. 
The price which will be paid to producers for their wheat depends . 
in part upon the margin between the buying price and the selling price 
anticipated by the elevator operator and upon transportation costs. As 
noted in Chapter I, this margin should be equal to the costs of handling 
the wheat. However, the price which a producer receives for his wheat 
depends upon the method which elevator operators uses to account for 
seasonally variable transportation rates since the effective price to 
grain elevators is affected by variability in these rates. 
Elevator operators have two principal courses of action which they 
could follow in their pricing policies. First, the operator could seek 
to achieve some average margin for the year. Under this procedure, a 
constant amount would be deducted from the Gulf price each day in order 
to determine the price the operator is willing to pay to producers. As 
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much wheat as poss1ble would then be shipped at the lowest transporta-
tion rate, with the remainder shipped at the higher rate. The differ-
ential deducted from the Gulf price could be computed as a weighted 
average of the proportion of the expected shipments at each transpor-
tation rate plus a profit margin, The ~ealized margin would depend 
upon the proportion which was actually shipped at each rate. 
A second pricing procedure which could be used by elevator opera-
tors would involve deducting a fixed amount from the effective selling 
price of wheat at the elevator, The price which is paid to producers 
then would be directly affected by seasonal changes in transportation 
rates. This pricing procedure would cause greater variability in 
prices received by producers during the course of a crop year than would 
the first pricing method. 
The ffrst pricing method of elevators seems to be the more feasible 
of the two. The constant differential procedure is much easier to ap-
ply, and does not encourage producers to sell at any particular time. 
In this respect, the constant differential procedure is better since 
changes in the market price caused by demand and supply forces will be 
better transmitted to the producer. 
The second pricing procedure can give rise tb another source of 
income for elevator operators, Storage of wheat purchased during 
periods of higher transportation rates until a period of lower rates 
existed could result in a higher selling price than would be received 
if the wheat were sold immediately after purchase. Storage also may 
assist the operator who prices with a constant differential. Storage 
would increase returns if the operator had underestimated the proportion 
to be shipped at the higher rate. 
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Price Risks Involved in Grain Elevator Operations 
Terminal elevators, by the nature of their functions, generally 
m~st expose themselves to price risks. Country elevators generally are 
able to choose whether or not they wish to place themselves in a situ-
ation in which the firm is exposed to price risks. It is theoretically 
possible for all grain elevators to avoid all price risk by the use of 
forward saLes. However, this may not be an optimal strategy, especially 
for terminal elevators. 
The grain marketing operations of grain elevators may be generally 
classified into two categories: 1) handling and 2) handling and 
storage. A firm engaged in the handling of a commodity is concerned 
with·the physical act of assembling the commodity for sale to other 
firms in the marketing chain. Most grain elevators are necessarily en-
gaged in this activity. A firm engages in storage activities when it 
accumulates stocks on its own account for sale at a later date. This 
storage activity must be differentiated from storage which is provided 
for other inventory owners such as producers or the CCC. In the latter 
case, the elevator operator is renting available storage space to some-
one who does not wish to construct adequate storage space of his own. 
The elevator operator is not assuming any of the price risks incident 
to inventory ownership. 
Price risks are inherent to inventory ownership. There are three 
ways in which an elevator operator may react to this risk. The operator 
may: 1) sell the wheat (either immediate or forward delivery), 2) sell 
a futures contract, or 3) maintain ownership of the inventory. The 
first two alternatives pass ownership of the inventory from the ele-
vator. The first alternative removes all risk since the operator no 
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longer has a market position. The second alternative does not elimi-
nate the risk if the inventory holder is not in a deliverable position, 
or if the wheat held is not deliverable on the futures market commitment. 
The operator assumes the entire risk under the third alternative. 
The alter~ative of selling the wheat may appear as the most favor-
able alternative to certain elevator operators, especially the operators 
of country elevators. Country elevators tend to exhibit the character-
istics of any small business. Traditionally, these characteristics 
have included a relatively limited access to market information (espe-
cj..ally the "up to the minute" type of information) and a. restricted 
capital structure. These characteristics may tend to make the firm 
hesitant to accept any appreciable degree of risk which can be effec-
tively avoided. However, some degree of price risk may still b.e present 
even if the firm seeks to market wheat immediately upon its purchase. 
The most common methods utilized by country elevators to merchan-
dise wheat are to ship it "on consignment," "to arrive," or to sell it 
''track country point." Wheat shipped on consignment is sent to a termi-
nal market where a connnission firm designated by the shipper locates a 
buyer. The shipper maintains title to the wheat until the commission 
firm sells it; and is subject to any loss (both physical and price) 
incurred while the grain is in transit. The cost of shipping also is 
paid by the shipper, 
The "to arrive" method pf sale is also known as a "track desti-
nation" or "f .o. b. destination" sale.· The selling price is determined 
prior to shipment. The price received by the country elevator may be 
less than the prevailing spot or itnrr!ediate delivery price in the market 
since the buyer assumes the price risks while the wheat is in transit. 
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The seller assumes the physical risks. Shipping costs are paid by the 
cou~try elevator. This type of contract also specifies a specific date 
by which the grain must be deliverep to the buyer's place of business • 
. Wheat sold "track country point" is also sold at a known price 
prior to shipment. This n;iethod of sale differs from tl:\e "to arrive" 
method in that the buyer must arrange and pay for transportation. All 
risk of loss is shifted to the buyer. 
In addition to the three principal methods of selling wheat pur-
chas~d from producers, there are other methods which are consiperably 
less important. Among these are sales to itinerant truckers and local 
sales of wheat as feed. Itinerant truckers purchase wheat from farmers 
and country elevators and transport it to market. This method of sale 
is relatively unimportant in Oklahoma (Driscoll and Martin, 1967). Feed 
sales of wheat have been limited by the high price of wheat relative to 
feed grains, but if the price of wheat were low enough, these sales 
could become an important outlet for country elevators in some areas. 
rerminal elevators also have the option of selling wheat as soon 
as it is purchased from a supplier. The methods of sale utilized by 
country elevators, either for immediate or deferred delivery, are also 
available to terminal elevators. However, terminal elevators may find 
that their optimum strategy is to maintain control of inventory for 
relatively extended periods of time since control of inventory may pro-
vide a convenience yield to the firm. 
l'he convenience yield of stocks is the benefit which the firm de-
rives from holding stocks. This yield is derived in two ways. First, 
the avaih.bility of stocks may allow a firm to mainta:i,n a given level of 
output at a lower cost per unit than would be possible if stocks were 
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not held. These stocks are sometimes called pipeline or working stocks. 
Second, maintaining stocks may allow a firm to vary the level. of output 
at a lower per unit cost than could be achieved if the stocks were pur-
chased as required. The second source of the convenience yield arises 
since fewer transactions may be required, thereby lowering purchasing 
costs. Also, holding stocks in excess of immediate needs allows the 
firm to seek the best price, possibly achieving a better deal than it 
could if the need to purchase stocks was urgent. 8 
Among grain elevators, convenience yields may be earned primarily 
by terminal elevators. Terminal elevators are located in central mar-
kets, and are in a position to accumulate stocks of varying types and 
qualities of wheat. Country elevators, on the other hand, assemble 
wheat from a relatively small producing area. There is less likelihood 
that country elevators can assemble sufficient quantities of wheat pos-
sessing different characteristics so that the demands of a wide variety 
of commercial users can be satisfied. In many cases, country elevators 
do not handle sufficient volumes of wheat to fill even one contract of 
a large buyer. For example, many country elevators handle less wheat 
during a crop year than is required to fill one ship. Country elevators 
thus are primarily limited to sales to other grain merchants, and termi-
nal elevators are a major outlet for country elevators. 
Under some conditions, a firm thus may find that its optimal policy 
would be to maintain unobligated stocks. Such a firm cannot avoid price 
risks by immediate or deferred sale of wheat since this would conflict 
with its optimal policy. The firm is thus left with the alternatives 
of assuming the risks or attempting to alleviate the risks by hedging. 
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Of the three principal methods of sale, only "on consignment" sales 
require an elevator operator to maintain inventory ownership for a rela-
tively long period of time. "To arrive" and "track county point" sales 
can often be made the same day that the wheat is purchased. If "on con-
signment" sales are uncommon, then a systematic policy of hedging·is not 
likely to provide any benefits to the firn:i. Frequent market contacts 
may not be economically feasible for firms which do not buy and sell 
large quantities of wheat each day. These firms may utilize only market 
information which they can obtain at low cost, such as from newspapers 
and radio. Thus, the price paid for wheat by smaller elevators may.lag 
behind conditions currently prevailing in the market. Since the price 
may not be closely related to current market conditions, the returns from 
hedging may be a random variable, which may or may not be less random 
than the returns which could be expected in the absence of hedging. 
Firms which must store stocks of wheat for relatively extended 
periods of time as a normal procedure of the business may derive bene-
fits from hedging, A firm would derive benefits from hedging if the 
returns from hedging are, on the average, greater than or equal to the 
price change minus the net cost of storage. The net cost of storage is 
not necessarily greater than zero since the convenience yield reduces 
gross storage costs. From small levels of stocks, the convenience yield 
of maintaining the stocks may be greater than the costs of storage. 
Convenience yields may be derived only from some minimum level of 
9 stocks. After this minimum level is attained, the convenience yield 
would be unaffected by additional stocks, These additional stocks will 
be stored only if a return greater than the cost of providing the stor-
age is anticipated.. The expected price change must therefore be greater 
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than the per unit costs of storage before storage of additional stocks 
is a profitable enterprise. 
Hedging is a feasible alternative for firms which store wheat re-
gardless of whether or not a convenience yield can be derived from the 
inventory. If elevator operators act rationally, the amount of wheat 
carried in inventory would be determined by the condition that the 
marginal net cost of storage is equal to the expected price change. 10 
The use of hedging may not only lead to greater profits (or smaller 
losses) than could be realized in the absence of hedging, but may also 
enable firms to carry greater volumes of stocks than could otherwise be 
justified. 
To this point, hedging has been discussed,only to the extent that 
these transactions may be appropriate for various business operations. 
No attempts have been made to describe hedging practices. Although it 
is impossible to state rigid rules or requirements for hedging situ-
ations, general recommendations for Oklahoma elevator operators are 
appropriate. These recorrnnendations involve the appropriate futures 
markets for hedging transactions and appropriate futures months. These 
recommendations will be developed later in the study. 
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CHAPTER III 
THE ROLE OF FUTURES MARKETS IN GRAIN MARKETING 
Much controversy has surrounded futures markets since their origin. 
Futures markets have been praised as a cause of more orderly marketing 
of conunodities, and condemned as a cause of excessive variations in 
price. The contributions of futures markets probably lie between these 
extreme viewpoints. Much of this controversy possibly has been caused 
by a lack of understanding of the role of futures markets in the market-
ing of conunodities. 
Speculation was long advanced as the sole reason for the existence 
of futures markets. Hedging, defined as the transference of the risk 
of price fluctuations from inventory owners to speculators, was viewed 
as an incidental benefit of futures markets. However, hedging was not 
viewed as necessary for the survival of these markets. Associated 
with this belief was the concept that futures contract prices were 
biased estimates of expected spot prices, and that changes in these 
prices were largely unwarranted. Recent research has cast doubt upon 
these beliefs and has assisted in delineating the role of futures mar-
kets in the marketing of wheat. This research has assisted in the 
understanding of the significance of futures contract prices, the con-




Futures Contract Prices 
Theoretical Meaning of Futures Contract Prices 
Keynes (1930) and Hicks (1946) viewed futures contract prices as 
biased estimates of expected spot prices. This belief was based on the 
premises that: 1) no forward market can exist without speculation; 
2) speculators will be willing to buy futures contracts only if the 
futures price is below the expected cash price; and, 3) hedgers use 
futures markets solely for the purpose of transferring risk. The fu-
tures price thus must be sufficiently below the expected cash price so 
that speculators are assured a satisfactory return. The difference be-
tween the current cash price and the current price of a futures contract 
therefore " ••• measures the amount which hedgers have to hand over to 
speculators in order to persuade the speculators to take over the risks 
of the price fluctuations in question. 111 
If the belief of Keynes and Hicks is true, then hedgers must expect 
to pay a risk premium for the protection they seek. The principle em-
bodied in this concept is the same as the principle of any insurable 
risk - the insured pays a small premium to the insuror for protection 
against the possibility of a large loss. Also, as in the case of in-
surance, the premium will vary with the amount of risk involved. 
The risk premium concept implies that upward secular trends are a 
normal characteristic of all futures markets. Specifically, since the 
futures contract price must be less than the expected cash price, fu-
tures prices in all markets for all commodities must display an upward 
trend as the delivery date approaches. The existence of such a trend 
would imply that the level of futures contract prices is not a reliable 
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estimate of the expected cash price. But if futures prices do not dis-
play a consistent upward trend, then the risk premium hypothesis is of 
doubtful validity. The evidence accumulated to date refutes this hy-
h . 2 pot esis. 
Early tests of the validity of the risk premium hypothesis pri-
marily utilized a statistical method which was known to be useful in 
detecting trends in a price series. These tests were designed to detect 
the presence of auto-correlation, and were sometimes refined to include 
cyclical variation as well as secular variation. These tests were ap-
propriate tests given the nature of the assumed characteristic elements 
of futures contract prices. The validity of the risk premium hypothesis 
could be verified by these methods if a statistically significant posi-
tive trend was detected in all futures markets for all commodities. The 
trend also must exist for the entire life of the contract. The failure 
to detect systematic trends meeting these conditions allows a researcher 
to draw the inference that futures prices are not biased in favor of 
speculators. Occasional trends consistent with these conditions cannot 
be cited as proof of the hypothesis. Similarly, rejection of this hy-
pothesis does not rule out the existence of trends which do not meet 
the above conditions. Such trends were sometimes detected in futures 
contract prices, and no reason for these trends could be found in con-
ventional price theory. 
Analysis of futures contract prices also failed to explain the 
frequent changes which these prices exhibit. In particular, futures 
prices seem to exhibit a different response,at different points in time 
when economic conditions appear to be similar at these points in time. 
This characteristic of futures contract prices, combined with the 
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failure of the risk premium hypothesis to explain changes in futures 
prices, lead to an inference that changes in futures prices were largely 
the result of pure random variation. If this is true, then changes in 
these prices are unwarranted and cannot be justified by price theory. 3 
The inference that changes in futures prices were largely the re-
sult of pure random variation was questioned by some researchers. The 
statistical tests utilized in prior research had determined that secular 
and cyclical variation were not essential characteristics of futures 
prices. However, no one had demonstrated that futures prices exhibited 
a complete lack of systematic characteristics. Apparent erratic be-
havior does not constitute such proof, since the reason for such be-
havior may be extremely complex. Additional research indicated that 
futures prices and other prices which are determined largely on the 
basis of expectations exhibit close approximations to pure random 
4 walk. This behavior, in contrast to pure random variation, does have 
economic significance (Working, 1949). 
Changes in a price series may be due to known causes, but if changes 
in the price are unpredictable from past prices and changes, then the 
price series exhibits random walk. A series of futures prices would 
exhibit this characteristic since the prices are the result of a com-
posite evaluation of changes in information by the traders. This com-
posite judgement represents an evaluation made by a changing group of 
traders, and by traders who may be changing their techniques of infer-
mation evaluation. This characteristic would also be exhibited by a 
price series in the cash market for a commodity if current demand and 
supply conditions are partially unknown. Each new bit of information 
entering a cash market of this sort may cause a response which is 
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unpredictable from past experience, but. the price generated in such a 
market represents the best and most reliable estimate of the equilibrium 
price. 
The economic significance of the discovery that fut{Jres prices 
exhibit random walk is that: 5 
Pure random walk in a futures price is the price behavior 
that would result from perfect functioning of a futures 
market, the perfect futures market being defined as one 
in which the market price would constitute at all ti~es 
the best estimate that could be made, from currently 
available information, of what the price would be at the 
delivery date of the futures contracts. 
Random walk provides an explanation for apparently erratic price 
changes, but fails to provide an explanation of trends in futures 
prices. However, random walk does not preclude the existence of trends 
in a price. series since this term merely denotes the absence of a 
. h . . 6 systematic c aracteristic. Trends which we.re observed only occasionally 
thus would not be inconsistent with a concept de.scribing futures prices 
as the best available estimate of the price at the delivery date. 
The trends which have been observed in futures prices have not been 
consistent with respect to direction:i timing, magnitude or duration. 
Trends have been observed in some futures prices in some ye.ars but some-
times the trend begins at one point i.n time and someti.me.s at another. 
Both positive and negative trends have been observed at different time 
periods. In short, no systemat.i.c trend among commodities or among fu-
tures contract exchanges has been found. 
The differences in observed trends appear to be explained by di.f-
ferences in the amount of speculation relative to the amount of po-
tential hedging. Gray (1960) has advanced the hypothesis that these 
trends are due to a lack of balance i.n the market. 11The significant 
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requirement for balance is enough participation by speculators to balance 
the hedging. 117 This concept of market balance has not been proven, and 
it will be difficult to do so. The Commodity Exchange Authority (CEA) 
classifies only the contract holdings of large traders with respect. to 
their position (speculation or hedging). Some method is needed to 
separate the volume of hedging and the volume of speculation by the small 
traders before this hypothesis can be tested. Some attempts have been 
made in this direction (Working, 1960; Larson, 1961). Also, much of the 
volume of trading classified as speculation by the CEA actually may be 
anticipatory hedging. 8 If this is the case, then adequate treatment of 
the market balance. hypothesis will de.pend on a separation of this type 
of hedging from the published statistics of the CEA. 
Research thus indicates that the prices of a futures.contract may 
provide a reliable. estimate of the expected cash price at the delivery 
date of the futures contracts. There is no evidence which suggests 
that these prices are biased in favor of either spe.culators or hedge.rs. 
The fact that futures pri.ces may be re.liable estimates of prospective 
demand and supply conditions does not imply that they are perfectly 
accurate estimates, These. prices are determined by trade.rs, whose eval~ 
uation cannot be wholly accurate., and on the basis of information which 
may not be complete, The main imperfection whi.ch future.s prices exhibit 
is a retardation of price response to new information which warrants a 
fairly large change. in pri.ce.. The ini.ti.al reacti.on to new info:rmation 
is less than that required; consequently, several days may elapse before 
the impact of the new information is completely re.fle.cte.d i:n future.s 
. 9 prices. 
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The Meaning of Particular Futures Contract Prices 
There are several commodity exchanges which conduct trading in 
wheat futures contracts. The prices of futures contracts on the various 
exchanges are rarely, if ever, equal. At times, there is a substantial 
variance in price among the exchanges. A reason for these variations of 
price may be found in the differences of the types and grades of wheat 
deliverable at the contract price on the various exchanges. 
A commodity which is traded on a futures exchange should have com-
mercially significant quantities available for delivery. If adequate 
supplies of a commodity are available, then arbitrage between the cash 
and futures markets is possible. Such arbitrage, or the threat of it, 
can prevent imperfections such as "squeezes," which may develop when 
physical supplies in deliverable positions are small in relation to the 
open interest. 
Futures contract exchanges have attempted to insure that adequate 
physical supplies of wheat are available at delivery points by desig-
nating one or more types and grades of wh~at as deliverable at the con-
tract price. The types of wheat chosen by the exchanges for delivery 
on the contract are those which are marketed. i.n relatively large quan-
tities at the delivery point. The grade designated as acceptable for 
delivery also should constitute a substantial amount of the trad~ng in 
that type of wheat. Other types and grades of wheat are also desig-
nated as acceptable for delivery, with appropriate premiums or discounts 
over or under the delivery grade price. 
Wheat quality is continuous rather than discrete. Grading stand-
ards constitute a discrete scale which cannot completely describe the 
characteristics of a particular lot of wheat. Relatively substantial 
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variations can exist among lots of wheat given the same rating on a 
grading scale. These variations are reflected in the price of each 
separate lot of wheat. A futures contract, however, has only one price 
at any point in time. If futures markets are to serve as a reliable 
means of price discovery, then the one price of a futures contract must 
be related to one set of quality characteristics. Otherwise, the price 
of a futures contract would be difficult to interpret. 
It would be difficult to insure that the price of a futures con-
tract always refers to the same set of quality characteristics of one 
type of wheat, . However, the choice· of the deliverable types and grades 
and the appropriate premiums or discounts can assist in causing futures 
contract prices to primarily reflect only one set of quality character-
istics. The magnitude of the premiums for delivery of better quality 
wheat than the contract grade should be less than the premium which 
this wheat would normally command in the cash market, Similarly, dis-
counts for poorer quality whea.t should be greater than those normally 
prevailing in the cash market. Setting premiums and discounts at 
amounts differing from those normally prevailing in cash markets dis-
courages delivery of types and grades other than those specified by the 
contract when adequate supplies of wheat specified by the contract are 
available. This tends to encourage traders to evaluate price prospects 
in terms of the wheat specified as deliverable at the contract price, 
The price of any futures contract thus should tend to be an evalu-
ation of price prospects during the delivery month for types and grades 
.of wheat deliverable at the contract price, Because of variability 
within grades, the price should reflect price prospects for the lowest 
quality of wheat which may be delivered with no penalty since this is 
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the quality of wheat which is likely to be delivered. 
If the above criteria are applied to the various futures mjrkets, 
then the Kansas City futures contract price should reflect expectations 
concerning No. 2 hard wheat since this contract designates only hard 
wheats (Dark Hard, Hard Red, and Hard Yellow) as acceptable for delivery, 
with No. 2 as the grade deliverable at the contract price. Only hard 
winter wheats may be delivered. The Minneapolis wheat futures contract 
allows deliveries of spring wheats, with No. 1 Northern Spring desig-
nated as the contract grade. 1he Chicago wheat futures ~on.tract allows 
delivery of both hard and soft wheats. Deliverable types include winter 
and spring wheats, with No. 2 Hard Winter, No. 2 Red Winter, No. 2 
Yellow Hard Winter and No. 1 Northern Spring designated as deliverable 
at the contract price. 
A futures contract price thus should provide an estimate of the 
price of the type and quality of wheat most likely to be delivered on 
the· contract. Actual deli.very is not nece.ssary for this to be true. 
Adequate physical supplies available to commercial inter~.sts will pro-
vide a threat that such deliveries may occur. If future.s contract 
prices are higher than the price prevailing in the cash market during 
the delivery month, then the short con.tract holders will deliver on the 
contracts. Alternativelys the long contract holders will sell at a loss 
if they do not wish to accept delivery. The opposite actions would oc-
cur if futures prices were lower than cash price.s during the delivery 
month. 
'.l:'he Concept: of Hedging 
A prevailing belief for many years was that hedging was done solely 
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to transfer the risk of price fluctuations, This belief was an exten-
sion of the hypothesis that futures markets depend solely on speculation 
for their existence, The fact the business interests could use futures 
markets to hedge inventories was regarded as a fortunate by-product of 
the operation of these markets, Based upon these beliefs, hedging 
effectiveness could be determined by measuring the exte.nt to which the 
effects of price changes would have been reduced by hedging, A study 
by Graf (1953) may be used to illustra.te the methodology involved in 
testing the "risk-aversion-only" concept of hedging, 
Graf defined hedging effectiveness in terms of departures from a 
no-gain, no-loss situation. The method of analysis employed was to 
initiate a hedge based on Friday prices, The hedge was maintained for 
eight weeks. At the end of this time, any change was determined and 
recorded as a gain or a loss to the hedger, The e:Efec tive.ness of hedg-
ing in reducing the risks associated with price variability was deter-
mined by computing the extent to which gains or losses on unhedged grain 
could have been reduced by hedging, To be 100 percent e.ffe.cti.ve to 
both long- and short-basis hedgers~ the.re must have been neither a gain 
10 nor a loss on the hedge. 
Graf thus treate.d long term prospects solely in terms of C'Urrent 
prices, Two months is a substantial period of time in the. case of a 
seasonally produce.cl commodity, but this definition of hedging effec-
tiveness implied that persons e.ngaged i.n the trading of a commodity 
would be willing to sell (or buy) the. commodi.ty in two months at the 
same price as the one currently prevailing i.n the cash market . 11 G·rain 
merchandisers, for example, must have. be.en willing to absorb the costs 
of two months' storage for the protection afforded by a perfect hedge, 
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Graf's article was followed immediately with an article 'by Holbrook 
Working (1953). Working's articl~ was an inquiry into the failure of 
the conclusions .of Graf and others to be reconciled with observable 
facts. The conclusions were that hedging was relatively ineffective as 
a means.of reducing risk. But it is an observable fact that business 
interests do hedge, and sometimes in substantial volumes. Working con-
eluded that " ••• the attempted tests of the effectiveness of hedging have 
gone astray because the prevalent concept of hedging, on which they have 
been based, is inadequate, and misleading. 1112 
·The multipurpose concept of hedging has been advanced as a replace-
ment for the risk-aversion concept. This concept is that hedging ''is 
done for a variety of different purposes and must be defined as the use 
of futures contracts as a temporary substitute for a merchandising con-
tract, without specifying the purpose. 1113 'I'he purpose of hedgi.ng will. 
differ according. to the c.ircumstance.s i.nvolved. Some of the.se. purposes 
are listed below. 
Carrying-charge hedging i.s utilized by firms se.eking a profi.t f:rom 
storage, The storage· ope:rations of a firm utU.i.zing ca:rryi.n.g~r.:h.a:r.ge. 
hedging are transformed from that o:f seeking a profit t:hrough. change.s 
in price leve.ls to that: of seek:i.ng a p:rof:i. t through chan.ge.s :l.n. p'd.ce. 
relat::l.onships. The users o:f car:r.ying··charge hedging a·re. ch:1.efl.y 
merchants " ••• whose me:t:chandis:l:ng busine.1:1& requi:re.s cfose. attention t:o 
price diffe.re·nces according to grade, cp.tal.i t:y 9 and 1.oc.at:l.on 9 wh,,:, chooH 
to seek storage proUts by ant:Lcd.pati.ng ch&·nge.s in p:rie@ :re.L111t:i,i0ns •• , 1114 
The decision made by car:ry:l.ng~charge hedgers h not whether to hedge o·r 
not, bu.t whether to store or ·not:, 
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Hedging done chiefly to facilitate the operations of the merchap-
dising or processing operation is known as operational hedging. Opera-
tional hedging involves rapid turnover of futures and cash transactions 
so that basis changes may be ignored. A grain broker, for example, may 
judge that a particular lot of wheat is worth two cents over the price 
of the near futures. If he is able to purchase the wheat for less than 
this premium, he will do so and immediately hedge the purchase. A few 
minutes later the broker may find a buyer willing to pay two cents over 
the near futures. The broker will sell the wheat and buy in his hedge. 
The absolute price level in the cash market is not a factor in the 
transaction. The transaction deals only in premiums with respect to 
the price of the near future. This p'ractice requires a high degree of 
short-term correlation between cash premiums (or discounts) and futures 
prices. 
Selective hedging involves price.expectations. 'I'he decision is 
whether or not to hedge in order to avoid a loss. Stocks are hedged 
only if a price decline is expected during.the period that the inventory 
is held. 
Anticipatory hedging is also guided by price expectations. However, 
the futures market commitment is not immediately offset by an equivalent 
inventory of raw materials, of finished products, or of commitments to 
deliver (or to accept delivery of) commodities. A businessman who 
anticipates.concluding a deal during·the hours the·futures exchanges are 
closed may sell futures contracts at the mc:1rket close. If the trans-
action.in the cash market materializes, the businessman will then be 
hedged. This practice is not limited to short-term transactions such 
as this. Several weeks or months may elapse before the anticipated 
cash market transaction is concluded, 
The last specific purpose of hedging to be listed is pure risk-
aversion hedging. This form of hedging is probably unimportant or 
15 virtually nonexistent in current business use of futures markets. 
47 
The broader definition of hedging permits practices such as selec-
tive and anticipatory hedging to be classified as hedging transactions 
even though they are closely related to speculation. Any futures trans-
actions which are incident to the normal conduct of a business may be 
so classified. Speculation may then be distinguished from hedging by 
defining speculation as the holding of a net long or a net short po-
sition (in either market)· in hope of a gain from this position, and not 
as a normal procedure of the business. 
The Relationship of Business Operations 
and Hedging Decisions 
The purposes of hedging given in the previous section indicate 
that hedging decisions must be closely related to the operations of a 
business. The listed purposes include many different aspects of busi-
ness operations, ranging from storage to a grain broker us type of ac-
tivity. Several factors must be considered by a firm contemplating the 
practice of hedging, Among these are. the costs of hedging and the needs 
of the business. 
Costs of Hedging 
An obvious cost involved in hedging transactions is the commission 
charge, However, this cost is relatively low~ even for non-members of 
the exchange, The current commission charge for wheat futures 
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transactions for non-members is less than .one-half cent per bushel for 
a 5,000 bushel contract. This commission charge is for a "round-turn", 
i.e., a sale and a purchase of one contract. This cost has been held 
low in order that trading not be seriously discouraged. Margin require-
ments are also relatively small, so that. the opportunity cost of the 
capital invested in the margin requirement is also small. 
Besides the corrnnission charges, there is another cost of hedging 
which is not directly charged to hedgers. This cost is the difference 
bet.ween the bid and asked prices, or the "margin," of speculators. The 
margin of the traders on the futures exchange is synonymous wit.h the 
margin in the cash market. A cash grain merchant, a typical long-basis 
hedger, normally buys in the cash market at the bid price and sells at 
higher asked prices. In the futures market, this situation is re.versed. 
Purchases are made by hedgers at asked prices, and sales are made at 
bid prices. 'The merchant is paid for his services in the cash market. 
by receiving the asked price, and he pays for the services of the fu-
ture.s market by buying at asked prices. 
The amount of this cost will depend on the. activity of the ex-
change. In a very active exchange, scalpers (who provide much fluidity 
in the market) can afford to take a smaller margin between the.ir bid 
and asked prices. They can afford to do so since the greater activity 
provides an opportunity to make more trades in a given time period, 
thereby increasing the opportunity to earn a satisfactory return. Also, 
the greater activity allows the scalper to easily reve.rse his position 
if he has· judged the market incorrectly. The risk of a large loss is 
thus smaller. Evidence suggests that on the most active exchanges, the 
scalper's margins average between 1/10 and 1/5 of one percent of the 
. 16 price. 
Needs of the Business 
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The execution of a successful policy of hedging by a firm engaged 
in grain marketing requires that the firm pursue a policy consistent 
with its needs. The needs of the business can influence decisions such 
as the timing of hedging decisions and the choice of the appropriate 
futures market for its hedging transactions. 
The needs of the business may dictate that hedging operations be 
performed quickly and at a low cost (e.g.~ operational hedging), or 
that current price differentials provide a good basis for evaluation of 
the prospects of gain from hedging transactions (e.g.j carrying charge 
hedging). The former need of the business requires only a high degree 
of short term correlation of changes in the futures and cash prices. 
The latter need requires that the futures price provide a reliable esti-
mate of the expected price of a particular type of wheat at a later 
date. 
The. businessman should re.cognize that his needs must govern the 
conduct. of his hedging t:ransactions. For example~ if he is not well 
versed in knowledge of stocks of the various t:ypes of wheat and the 
market differentials whi.c.h e.:x:ist. bet:we.e.n the various types and grades~ 
then the Chic.ago futures price. may not provide him with a. relia.ble 
estimate. of the :Euture price of Hard Red Winter whe.at: at Gulf loca'" 
. 17 t1.ons. The businessman contemplating storage of Hard Red Winter 
wheat in the Southern Great Plains may choose the Kansas City market 
as the logical and most reliable estimate of the price for this 
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particular type of wheat. In contrast, the Chicago futures market may 
provide the greatest protection at the lowest cost for a firm engaged in 
operational hedging. Failure to analyze hedging policies in terms of 
needs may result in a low degree of success (measured in terms of in-
creased costs relative to returns). 
It should be noted that business decisions involving hedging cannot 
be made by analyzing conditions in only one market. Hedging cannot pro-
tect against a bad decision made in the cash market. If the firm mis-
judges the market and pays too much for a particular lot of grain, no 
amount of hedging can prevent a loss. Many criticisms of hedging per-
haps arise from a misunderstanding of this aspect of the hedging trans-
action. 
Implications for Business Users of Futures Markets 
The accumulated evidence suggests that futures markets provide a 
useful service in grain marketing whethe.r a particular firm engages in 
hedging transactions or not. Since futures prices appear to provide 
unbiased evaluations of market expectations, the firm can reach busi-
ness decisions that involve price expectations with a degree of confi-
de.nee. Also, for hedgers or non-hedgers, cash-futures price relation-
ships can provide signals for processes such as inventory accumulation 
or production scheduling. There are al.so implications unique to indi-
viduals using futures markets to hedge their operations. 
First, hedging may be a sort of arbitrage between the cash market 
and the futures market. Hedging may be done with the expectation of a 
change in the cash-futures price relationship, and the change which may 
be expected is often indicated by the current price relationship. 
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Secondly, hedging does not eliminate the price risk incident to inventory 
ownership. Risk is still present, but may be less than when hedging is 
not used. The change in the risk will depend on factors such as the 
quality of the grain being hedged and the location of the hedger. When 
the grain held is of substantially diffe.rent quality than that to which 
the futures price relates, or the location is remote from the futures 
market, these risks will probably increase. 18 
I 
The Use of Futures Markets for Carrying Charge Hedging 
The previous sections of this chapter have attempted to define the 
significance of futures contract prices and to delineate the role of 
hedging decisions as an integral part of business operations. The re-
mainder of the chapter will be devoted to a fuller development of the 
process of carrying charge hedging and to the presentation of the model 
which will be utili.ze.d to evaluate this practice. 
Carrying charge hedging is a name which has been used to define 
the practice of hedging an inventory of grain held for sale at a later 
date. This hedging is done in anticipation of an improvement in price. 
relationships, and the firm seeks a profit through these changes rather 
than through an increase in the price of the commodity during the st.or-
age period. An understanding of the relationship between the price of 
the commodity in the cash market and its price in the future.s market 
is necessary to successfully utilize this practice. 
A futures price. should, at all times, constitute the best avail-
able estimate of the price of the commodity at the delivery date of the 
futures contracts. The cash price of a seasonally produced commodity 
at any point i.n time primarily reflects supply and demand conditions in 
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the cash market at that time . 18 In an equilibrium situation:, in whi~h 
the supply quantity is adequate to meet demand and the commodity is 
flowing into consumption at the rate necessary to satisfy consumer 
wants:, the. cash price will be discounted relative to the futures price 
by an amount sufficient to cover the costs of storage. This discount 
is necessary to induce inventory owners to hold the commodity for sale 
at a later date rather than offer it for immediate sale. During the 
delivery month of the futures contract, the cash price and the futures 
contract price re.fer to the same point in time. Hence, the cash price 
and the futures price should be approximately equal to each other for 
the same quality of the commodity only in the delivery month, and only 
h d 1 . . 19 at t e e ivery point. 
It would be an oversimplification to say thai spreads be.tween cash 
and futures prices at a point in time arise. solely from storage costs. 
Other factors also may influence this spread. Among these are the need 
for specific grades at designated locations on specific dates~ new crop 
prospects, the general economic out.look, world crop prospects, changes 
in Government loan and sales programs, and slightly different conditions 
of supply and demand at the cash market. These are. only a few of the 
factors which may influence spreads between cash and futures prices. 
The many forces which may interact to give rise to spreads be.tween cash 
and futures prices makes it virtually impossible to determine a 11normal 11 
spread for any point in ti.me. 
Although there are many factors which can influence cash-futures 
price spreads at any point in ti.me.• these spreads still may provide. some 
indication of prospects during a specific period. Permanent changes in 
any of the variables which influences cash and futures prices at 
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different markets also should result in a permanent change in the spread 
between the prices. For example, a permanent reduction in freight rates 
between two markets will probably change the spread. However, a change 
such as this, once reflected in the market, should not influence the 
change in the spread during a specified period of a crop year. Variables 
which are subject to annual change, such as general economic conditions 
or world crop prospects, will cause different spreads for the same date 
in different crop years. This annual change also could be expected to 
result in different changes in the price spread during the same period 
of the different crop years. However, the change in the spread of the 
prices during a specified period still may be indicated by the spread 
at the beginning of the period. 
As an example of the above discussion, consider a case of two 
spatially separated markets (a futures market and a cash market) in 
which the spread of the prices has averaged 22 cents on a certain date 
over ti.me. Assume that the spread has averaged 24 cents one month later. 
A reduction i.n freight rates between the mar~ets may cause a reduction 
in the spread between the markets, but this should have an equal effect 
upon the spread at both points in time., Hence j the. two cent average 
increase should be unaffected by this change. On the other hand, 
temporary changes in supply or demand conditions may cause a spread of 
25 cents at the be.ginning of the month in question in a given year. If 
the cash marke.t price is greater than the futures marke.t pr:i.ce, then 
this would mean that buyers at the cash marke.t are wi.lli:ng to pay a 
greater premium than the ave.rage· in order to obtai.n. wheat. If the. 
greater than average premium e~isted until the maturity date of the 
futures contracts, shipments which would normally go to the location of 
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the futures market would be diverted to the other market, Adjustments 
would be necessary to reflect this condition, and the result quite pos-
sibly could be a smaller than average increase in the spread. 
There is a characteristic of the relationship between cash and 
futures prices which le.ads to a stronger inference. concerning the spread 
of the prices. This characteristic is the tendency of the cash price 
to change in the same direction and with the same magnitude as a change 
in the futures price in the extreme short run. This means that the 
spread between the prices tends to be constant over short periods of 
time. The difference of the prices on a given date thus tends to meas-
ure the return which could be earned from storing hedged wheat until the 
delivery month. Price differences have come to be regarded as measuring 
the competitive price of storage services, and the price of storage 
often is reflected in temporal price spreads. The price spre.adj or the 
basis, thus may be used to evaluate the prospective earnings from 
hedged storage. 
Determination of Returns From Storage. 
Net earnings from unhedged storage are equal to the price change 
during a storage interval minus the costs of storage for that period of 
time. The criterion for the profitability of unhedged storage thus is 
that the price must increase. by an amount which is greater than the 
costs of storage. Gross earnings from hedged storage are equal to the 
change in the cash price relative to the futures price. For profit-
ability, the cash price must increase relative to the futures price by 
an amount greater than storage costso 
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Many expositions of the returns from hedging show separate compu-
tations for the price change in each market and then determine the net 
gain (or loss) on the transaction as the -sum of the changes in the sepa-
rate markets. Although this practice does determine the net gain or 
loss, the underlying principle of the transaction is hidden, For this 
reason, firms engaged in the grain trade usually evaluate hedging trans-
actions in terms of basis. 
As an example of basis change computations, consider a situation 
in which No. 1 Hard Red Winter wheat was stored at a Gulf port from 
August 3 to December 7, 1967. The cash price and the closing price of 
the Kansas City December contract on these two dates are given in Table 
II. Cash wheat could have been purchased on August 3 at a price which 
was 16 3/8 cents per bushel over the closing price of the Kansas City 
December futures contract. If thi.s transaction had been made, then the 
buying basis of 16 3/8 cents would have been established. A sale of 
the cash wheat and a purchase of the futures contract at the prices 
given for December 7 would have established a selling basis of 25 3/8 
cents per bushel. Gross earnings on the transaction would have been 
nine cents per bushel, which is computed by subtracting the buying 
basis from the selling basis. lhese are gross earnings since storage 
costs and broker's fees have not been considered. 
The above example may be used to illustrate several points with 
regard to hedging transactions. First, it is incorrect to speak of a 
decrease in the basis as a prerequisite for positive returns from hedged 
storage. In the example, the basis increased, and there were positive 
returns. Depending on the normal relationship of the prices and the 
definition of the basis, the algebraic signs of the basis and of basis 
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changes will differ. It is more correct to speak of an increase in the 
cash price relative to the futures price as the prerequisite for positive 
returns from hedged storage. This definition implies that if cash 
prices exceed futures prices, the spread must increase, and if the op-




PRICES AND GROSS EARNINGS FROM STORAGE OF NO. 1 
HARD RED WINTER WHEAT AT A GULF LOCATION, 





August 3, 1967 $1. 79 
--Dollars per Bushel--
$1..62 5/8 
December 7, 1967 1. 78 1.52 5/8 
Basis 
$.16 3/8 
. 25 3/8 
Gross Earnings $.09 
A second point which may be illustrated by the example is that the 
spread on a single date provides little information for a hedger unless 
the hedge.r has knowledge of previous price relationships and seasonal 
changes. Two additional bits of information can provide a foundation 
for the analysis of price prospects. These are the price of the 
September futures contract and typical spreads at a given point in a 
crop year. The price of the September futures contract on August 3, 
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1967, was $1.57 7/8 per bushel. Thus, the basis with respect to the 
September contract was 21 1/8 cents per bushel or 4 3/4 cents per bushel 
greater than the basis with respect to the December contract. Histor-
ically, the basis is weakest during the period immediately after harvest. 
This information then could indicate that the spread of the prices by 
the first week in December should exceed the 21 1/8 cents per bushel 
spread between the cash price and the September futures contract price 
which existed in the first week in August. 
A third point which may be made from the above example illustrates 
that the earnings from hedged storage may be more predictable than the 
earnings from unhedged storage. Typically, an increase in the cash 
price could be expected from August to December. However, for this par-
ticular year, the cash price decreased. The use of hedging, or at 
least the evaluation of price spreads, may provide a greater degree of 
predictability of storage earnings. 
Evaluation of Carrying Charge Hedging 
Little research has been reported which attempts to evaluate the 
effectiveness of hedging to earn the storage return under conditions 
other than at a deliverable. location. Analysis of carrying charge 
hedging at a delivery point is unnecessary since re.turns are assured to 
the hedger. If the cash-futures price relationship worsens, the hedger 
can simply deliver on the futures. This alternative. is not open for 
hedgers in re.mote locations (relative to the location of the futures 
market) such as Oklahoma. In these locations, storage returns may be 
earned only through changes in the cash-futures price relationship. 
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Heifner (1966) determined the expected returns from carrying charge 
hedging for country elevators in Western Michigan. Heifner used linear 
regression with the initial basis as the independent variable. The de-
pendent variable was the change in the basis, or the return from carry-
ing charge hedging. Net returns for storage were estimated by use of 
a Monte Carlo technique for several overlapping periods during the crop 
year. Returns were estimated under two alternatives: 1) storage con-
ducted for the same interval every year, and 2) storage conducted only 
if the basis change is expected to be greater than the variable costs 
of storage for the interval. 
Heifner 1 s study is subject to some limitations and fails to answer 
several relevant questions. His study covered a period when the CCC was 
very active in the market, and no attempt was made to determine if the 
. f h CCC h d ff h b · 20 actions o t e . a any e ect on t e asis. The prices which 
Heifner used may be considered as the prices relevant to evaluating a 
practice of anticipatory hedging. The hypothetical hedgers would have 
sold futures contracts at the market close in anticipation of overnight 
purchases of wheat. A question. which is of importance relates to the 
timing of the futures con.tracts transactions and the effect of this 
timing on returns. Instead of conducting futures transactions at the 
market close, these transactions may have been made at the market open 
on the next trading day. Also, Heifner did not determine if the use of 
a different futures market would have significantly altered the results. 
A Model for Estimating Storage Returns 
for Oklahoma Elevator Operators 
The linear model and the Monte Carlo technique used by Heifner will 
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also be utilized in the present study. However, some of the limitations 
of Heifner 1 s work will be investigated in the current analysis. 
The linear model which is employed in the analysis utilizes the 
expectations that the cash price should be discounted relative to the 
futures price prior to the delivery month of the futures contracts. 
Given a constant interest rate, variable storage costs change in a 
linear fashion over time. Thus, the cash price should approach the 
futures price in a linear manner as the delivery month approaches. 
Given the hypothesis of a linear relationship, the model can be 
stated in more formal terms. The model can be stated as 
Y1.'t a.+ Q,X.t + u. ; i = l, .•• ,n intervals 1. ~l. 1. 1.t. 
t = l, .•• ,T years 
where yit = the. change in the cash-futures price spread 
during storage interval i of year t; 
xit = the cash-futures price spread at the beginning 
of storage interval i during year t· ' and, 
uit = random disturbances occurring during period i 
of year t. 
The coefficients of the equations (a. and !3.) provide estimates of . 1. 1. 
the characteristics associated with the cash-futures price relationship 
during a specified storage. interval. The information provided by the 
estimates of these coefficients may be illustrated after some simplify-
ing assumptions are. made. These assumptions may then be relaxed to con-
form with the market conditions relevant to the present analysis. 
Three simplifying assumptions will be made. These are: 1) all 
wheat produced is of a single homogeneous type; 2) all transactions in 
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this wheat occur at a single point; and 3) futures contracts mature on 
a single day in the delivery month, These conditions require that the 
cash price and the futures contract price must be equal on the date of 
maturity, 
Given the above assumptions,, there must be a one for one corre-
spondence. between the initial spread of cash and futures contract prices 
and the change in the spread by the maturity date of the futures con-
tracts, Regardless of the initial spread of the prices, they must be 
equal on the delivery date, This can be accomplished only if the cash 
price changes relative to the futures price by an amount equal to the 
initial spread of the pri.ces, The condition of a one for one corre-
spondence of the prices thus requires that the slope coefficient(~) 
must be equal to one, T!:ie sign of this coefficient will depend upon 
the method used to compute the initial price spread and changes in the 
spread, 
Under the above assumptions,, the value of the intercept. term (ex,) 
is zero, This indicates that no change would be expected in the 
spread between the cash and :futures prices i.:f a hedge. we.re. initiated 
when the. prices were equal. 
When the above assumptions are :relaxed to include multiple. markets 
for wheat, several va:riE:tie.s and grades of wheat 9 and a more extended 
delivery period, the slope coefficient maintains its interpretation, 
i,e,, it indicates the expected change. in earnings associated with a 
change in the. initial price spread, The theoretical value of this 
coefficient would be one only for wheat of the quality priced by the 
futures contract held at the delivery point, For locations other than 
the delivery point 1 the characteristics of the market at these locations· 
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may give rise to a slightly different supply and demand response than 
that existing at the delivery point. Such a situation could exist when 
a cash market is subject to relatively greater variability of demand for 
wheat during a crop year and among crop years than the cash market at 
the delivery point. If deliveries are not a feasible alternative for 
hedgers at markets other than the delivery point I then returns from 
hedging may be earned only through price changes. Hedgers at these 
other cash markets must depend upon a relatively constant relationship 
of the cash price in their market to the price in the cash market at 
the delivery point. Equality of the prices on the maturity date of the 
futures contracts is not necessarily true in this case. Hence, the 
value of the slope coefficient may differ from one when the cash and 
futures prices are formulated in geographically distinct but related 
markets. 
Grades or qualities of wheat other than the grade and quality of 
wheat most likely to be delivered in fulfillment of a futures contract 
commitment also are likely to exhibit a response other than a one for 
one correspondence between an i.ni tial cash 0,futures price spread and the 
change in this spread over time. During some crop years, qualities of 
wheat higher than the contract grade may become scarce relative to lower 
qualities and command a greater premium late in the year. The amount of 
the premium between two grades of wheat may vary from one year to the 
next as the relative amount of each grade changes. The value of the 
slope coefficient may be influenced by this characteristic of the mar-
ket when the grade o:r quality of wheat held differs from the contract 
grade or quality. 
62 
Geographic separation of the cash and futures markets may result 
in a price differential between the two markets caused partially by the 
cost of transportation. When this situation exists, cash-futures price 
spreads cannot be directly evaluated to estimate the carrying charge. 
The cash-futures price spread in this situation would be influenced by 
the transportation cost as well as all the other factors which may have 
an influence on the price spread. Price differentials caused by forces 
other than seasonal discounts of the cash price relative to a futures 
contract price result in a non-zero value for the intercept term. The 
value of the intercept term is a function of the average basis change 
during a period of the crop year and the average basis at the beginning 
of that period. 
For the purpose of this study, the initial cash-futures price 
spread, or basis, is defined as the cash price minus the futures price 
at the beginning of the storage interval. The change in the basis is 
defined as the selling basis minus the buying basis. 
The hypothesi.zed relationship is not a causal relationship in the 
sense that the independent variable (the i.nitial basis) causes a change 
in the basis. However, the initial spread between the cash and the fu-
tures price is caused by conditions i.n the market at that time, and may 
indicate the direction and magnitude of the change in this relationship 
during the coming period. The relat:i.onship can be used only to deter-
mine the average change in basis associated with a given initial basis. 
It cannot be used to predict a basis change for a specific year. 
Storage Plans 
The storage plans considered :i.n this model are the same as the 
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storage plans considered by Heifner. However, one. change i.s made in the 
procedureo Average returns from the conditional storage rule (storage 
conducted only when the basis change. is expected to be greater than the 
variable costs of storage) are estimated using only the trials during 
which storage i.s involved, i.e., when the. criterion is satisfied. 
Heifner estimated these returns as the average for all trials, with 
storage returns equal to zero for the trials in which the criterion 
was not satisfied, The present analysis also includes the proportion 
of times this criterion was satisfied. 
Hedging Practices 
Three alternative hedging practices are included in this study. 
These are: 1) the buying and selling bases are established using the 
Thursday cash price and the Thursday closing price of the futures con-
tract expiring in the last month of the storage interval; 2) the buying 
and selling bases are established using the. Thursday cash price and the 
Fri.day opening price of the futures contract expiring in the last month 
of the storage interval; and, 3) the buying and selling bases are estab-
lished using the Thursday cash prices and futures prices" but the. fu-
tures contract used is the one which i.s priced the highest (i.e., the 
basis is the smallest) with respect to the cash price at the beginning 
of the storage interval. 
The first hedging practice will be denoted as anticipatory hedging 
in this study, the second wil.l be denoted as simultaneous hedging, and 
the third will be denoted as ivany month'' hedging. These names are 
chosen for identification purposes on.ly. An assumption of the analysis 
is that the cash price which will be used would pertain to all cash 
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market transactions which occur during the hours that the futures ex-
change is closed. The anticipatory hedging practice is visualized as a 
practice of conducting futures market transactions prior to the close 
of the futures market, and the cash market transactions take place prior 
to the open of the futures market the next morning. In the simultaneous 
hedging practice, the cash market transactions precede the futures mar-
ket transactions, The primary difference between these two practices 
thus consists of antitipating cash market transactions versus estab-
lishing a cash market position before placing a hedge. Hopefully, the 
names chosen for these two practices reflect this difference. The 
"any month 10 practice removes the limitation of the other two practices 
that the hedge must be placed in the futures contract that matures at 
the end of the storage interval. 
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CHAPTER IV 
USEFULNESS OF THE INITIAL BASIS AS A 
PREDICTOR OF STORAGE EARNINGS 
The usefulness of the cash-futures price spread, or initial basis, 
as a predictor of the prospective earnings from hedged storage of wheat 
is assessed in this chapter. The linear model developed in Chapter III 
is used to determine the degree to which basis changes are explained by 
the size of the initial basis. This procedure is utilized for basis 
changes with respect to the Kansas City and Chicago futures market 
prices. 
Ten overlapping storage intervals are considered for each year. 
These intervals are set up to begin in the first week of a futures con-
tract delivery month and to end in the first week of a later delivery 
month. Storage intervals are not set up to end late in the delivery 
month in order to exclude changes in the price of the expiring futures 
contract which may be caused by the efforts of traders to close out 
futures market commitments. Storage intervals ending in July are not 
considered since this would involve carrying wheat from one crop year 
to the next. Storage intervals are thus restricted to periods within a 





Selection of a Relevant Historical Period 
The profitable execution of a storage plan requires that the ele-
vator manager evaluate the price prospects for the period during which 
the storage activity will be conducted. This evaluation is a difficult 
task for any commodity. For wheat, the task is even more difficult 
since production greatly exceeded disappearance for many years. This 
surplus, coupled with high price supports, may have caused a market re-
sponse having different characteristics than more recent market con-
ditions. The selection of an historical period or periods which would 
be comparable with the present could be accomplished in either of two 
ways. First, a certain period could be selected, and the data for that 
period might then be adjusted to approximate current conditions if this 
were necessary. A second method would be to select only the most recent 
years under the assumption that this period, however short it might be, 
could provide valid results. 
Before a period can be selected to provide results which may be , .•. 
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extended into the future, assumptions concerning future events must be 
outlined. As noted in Chapter II, federal legislation can have an im-
pact upon the amount of disappearance. The wheat marketing system will 
be influenced by the type of legislation enacted to replace the Farm Act 
) 
of 1965 when this legislation expires. There appears to be some senti-
ment for the passage of permanent legislation with respect to farm pro-
grams. Permanent legislation probably would not repeat the past mis-
takes of maintaining high price supports with relatively ineffective 
production controls. Producers may again prove unwilling to accept the 
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strict production controls which should accompany high price supports. 
Therefore, the assumptions included for the present analysis are that: 
1) relatively low loan rates will be continued; 2) Public Law 480 will 
continue to provide a substantial outlet for wheat produced in the United 
States; and, 3) CCC owned stocks will not be permitted to accumulate to 
the levels attained during the late 1950 1 s and early 1960's. These as-
sumptions are consistent with a goal of allowing the price system to 
play a greater role in determining the price of wheat. 
These aesumptions concerning the future suggest that the period 
selected for analysis be one in which no high price support programs 
for wheat have been in force. However, during the time in which the 
technology of production and the marketing system are comparable with 
the present, only the crop years 1964-1967 are available. The desira-
bility of using no years with high price supports was partially offset 
by the desirability of having more than four years included in the 
analysis. Therefore, the criterion was relaxed to include crop years 
immediately prior to the 1964 crop year in which disappearance exceeded 
production. This would allow all the crop years from 1961 through 1967 
to be included. 
Price Series Used in the Analysis 
Evaluation of the initial basis as a predictor of average storage 
earnings for firms in Oklahoma requires that the cash price used for the 
analysis be an accurate reflection of the price at which transactions 
occur in Oklahoma. Also, this price should reflect the price at which 
transactions would occur for a significant portion of the state. The 
first choice of an ideal price series to satisfy this condition would 
be a price series relating to a specific type and quality of wheat at 
a terminal location such as Enid. Unfortunately, such a price series 
could not be obtained. 
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The relationship of export prices for wheat and the price of wheat 
in Oklahoma suggests that a price series from the Gulf export market 
may be suitable for analysis. Such a price series is available. The 
price of wheat in various export markets has been published weekly since 
March, 1962 in the Grain Market News. The official title of this price 
series is "Grains: Export prices basis prompt or 30-day shipment." The 
price of wheat given for Gulf ports is the price of No. 1 Hard Red 
Winter wheat, f.o.b. vessel, for immediate shipment or shipment within 
the next 30 days. 
The price reported in the Grain Market News is the prevailing asked 
price of exporters at the close of business on Thursday of each week. 
The price on Wednesday is given if Thursday is a holiday. This price 
is determined from the registrations with the CCC of wheat sales by 
exporters. These registrations are required for wheat exports from the 
United States. This price series is the longest series pertaining to 
a specific grade of wheat at a specific point which could be readily ob-
tained. Although this price series does have the limitation of being 
relatively short, it does meet the requirements outlined and was selec-
ted for the analysis. 
The price of No. 1 Hard Red Winter wheat, f.o.b. vessel at Gulf 
Ports is a secondary choice, and the precision of the results depends 
upon the accuracy of this price series as a reflection of wheat prices 
in Oklahoma. Specifically, the price which exporters pay for wheat 
delivered to an export elevator (f.o.b. track price) must be closely 
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related to the price of wheat loaded on a vessel .. The price relevant 
to elevator operators in Oklahoma is the f.o.b. track price at the Gulf 
on any given day since this is the price which would be paid for wheat 
delivered that day. The f .. o.b. vessel price provides a reliable meas-
ure of price changes in Oklahoma on a given day only if changes in f.o.b. 
track prices are closely related to changes in f.o.b. vessel prices. 
The difference between f.o.b. track and f.o.b. vessel is the 
handling cost to unload the wheat from the transport vehicle and load 
it on the vessel plus a profit margin. Prices f.o.b. track which were 
reported for 1965 and 1966 indicate that during this period the dif-
ference of these prices, or the "fobbing charge," ranged from two to 
four cents and averaged about 3.5 cents per bushel. The data relating 
to the f.o.b. track prices were not directly comparable with the f.o.b. 
vessel prices since the reported track price may have been paid at a 
time during the day different from the time the vessel price was re-
ported. A small variation between the two price series therefore would 
be expected. Thus, the price an exporter is willing to pay for wheat 
on a given day appears to be directly related to the 30-day shipment 
price on that day. Since a large amount of the wheat produced in 
Oklahoma is exported, the f.o.b. vessel price should reflect the prices 
in a large area of Oklahoma on any given day. 
Preliminary Examination of the Data 
The data used in this analysis include two years in which high 
price support programs were in effect, and during one of these years 
the transition from the high support programs to the lower level sup-
port program occurred. The data were examined to determine whether or 
72 
not the relationship of the cash and futures prices was the same in all 
the years included in this period. Use of the'~'' test criteria proposed 
by Dixon (1962) indicated that many of the basis changes which occurred 
during the 1963 crop year could not reasonably be expected to come from 
the same structure which generated the remaining observations, 
The 1963 data posed a dilemna. If inferences were desired about 
the structure which characterizes the cash-futures market relationship, 
including any contamination which ~ight arise due to events such as 
changing price support levels, then all the observations should be used. 
On the other hand, if inferences were desired about the cash-futures 
market price relationships which existed in the absence of events such 
as this, then the 1963 crop year data should be ~itted from the analy-
sis. Therefore, it was necessary to consider the circumstances sur-
rounding this event before deciding whether these observations should 
be included or excluded from the analysis. 
The rejection of the wheat referendum by producers in 1963 was 
unexpected by many members of the grain trade and by the officials of 
the United States Department of Agriculture. No alternative programs 
had been seriously considered prior to the referendum. Consequently, 
there was some uncertainty concerning policies with respect to farm 
legislation. The circumstances of the 1963 crop year are not likely 
to be repeated in the future, and another period of transition (if it 
occurs) probably would have a different effect on the cash-futures 
market price relationships. For these reasons, the data for the 1963 
crop year were excluded from the analysis. 
Exclusion of the 1963 data leaves only 5 years of observations 
(the 1962 and 1964 to 1967 crop years). Since the regression equations 
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for the storage intervals are based on observations at two points in a 
crop year, only five values of the initial basis and the change in basis 
can be obtained for each of the storage intervals. 
Regression Estimates of Basis Changes at Gulf 
Ports With Respect to Kansas City 
. Futures Contract Prices 
Anticipatory Hedging 
A practice of selling futures contracts in anticipation of pur-
chases of cash wheat during the hours that the futures exchange is 
closed would have strong appeal as a feasible hedging policy. The ele-
vator operator can determine the size of the basis which exists in the 
market prior to the close of the futures market. There is little reason 
to expect a large change in the basis during the remaining time that the 
futures exchange will be open. There i.s a greater chance of si.gnific.ant 
new information during the hours that the futures exchange is closed, 
and the new information may have a significant effect on futures prices. 
If the overnight pt,irchases were hedged at the open the next morning, 
then the buying basis of the elevator operator would differ from that 
prevailing in the market since cash prices probably would change by an 
equal amount. 
The estimated functional relationships using this hedging practice 
for ten storage intervals are reported in Table III. These equations 
are estimated for a period extending from the first Thursday of the 
month at the beginning of the storage interval to the first Thursday of 
the month at the end of the interval. The second column (average initial 
basis) is the mean value of the spread between the price of the Kansas 
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TABLE III 
STATISTICAL COEFFICIENTS FOR REGRESSION OF THE SEASONAL BASIS CHANGE 
ON THE INITIAL BASIS FOR NO. 1 HARD RED WINTER WHEAT STORED AT 
GULF PORTS AND HEDGED IN THE KANSAS CITY FUTURES MARKET 
WITH AN ANTICIPATORY HEDGING PRACTICE 
Storage Interval Average a b 2 R2 s 




July-September 21. 7245 26.21752 -1.13890 1. 88394 .83 
(2.314) (-.4677) 
July-December 18.0250 25 .Oll50 -1. 02144 1.03765 .90 
(2.561) (- .1078) 
July-March 15.7500 25.38613 -1.12293 1.16945 .93 
(2.993) (-.6806) 
July-May 18. 7000 15.10883 - .64887 * 11.72387 ,57 
(5,281) ( l. 3916) 
September-December 19.9000 29.30830 -1. 23785* .32432 .98 
(2.841) (- 2. 37 34) 
September-March 16. 7750 21.38772 -.87706 .99886 .95 
(4.174) (l.0270) 
19.6000 14.36502 - .62704 September-May 10.22368 .63 
(5. 728) ( 1.3362)* 
December-March 24. 0745 28.07766 -1.19222 1.07689 .91 
(2.354) (-.8722) 
December-May 26.6750 18.34157 - .87504 15.85065 .59 
(4.688) (. 2943) 
25.4750 10.71496 -.56977* 9.86972 March-May .53 
(5.108) (l.3990) 
* 












Hypothesis of no line~r relationship between the variables may be rejected with F[ 0 . 75 , (1, 3)] = 2.02. 
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City futures contract in which the hedge was placed and the f.o.b. 
vessel price at the beginning of each storage interval during the obser-
vational period. The standard error of this statistic is enclosed by 
parentheses immediately under each of the ten values reported. The 
last four columns give the estimates of the coefficients of each equa-
tion and the coefficient of determination. Student's t statistics are 
in parentheses below the b values, and are for the test of the null 
hypothesis H : ~ = -1 against the two-tailed alternative H ~ :/: -1. 
o a 
The definitions of basis and basis changes utilized in this analy-
sis require a positive sign for the intercept term and a negative sign 
for the slope coefficient. Cash prices at Gulf ports normally exceed 
the prices of all Kansas City wheat futures contracts within a crop 
year. The basis, defined as the Gulf cash price minus the futures price, 
is therefore positive. Since the intercept term reflects the location 
differential, its sign should also be positive. Similarly, a positive 
change in the basis (selling basis minus the buying basis) is a profit 
and a negative change in the basis is a loss. Profits would be expected 
at smaller values of the initial basis. This implies that the slope 
should be negative. As explained in Chapter III, the expected value of 
the slope for wheat of the quality priced by the futures contract is 
one. 
The coefficients reported in Table III all have the algebraic signs 
which would be expected from the definitions of basis and basis change 
which are used in this analysis. The hypothesis of linearity in the 
relationship between the variables may be accepted in all cases. This 
also conforms with the theoretical expectations. Four of the slope 
coefficients given in the table may be considered as different from 
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minus one. Three of these are for storage intervals ending in May, and 
the fourth is for a storage interval ending in December. This indicates 
that a change in the price spread at the beginning of one of these four 
intervals from one year to the next tends to be accompanied by a change 
in the basis which is not proportional to the change in the initial 
basis. Thus, during certain periods of the crop year, a change of one 
cent in the basis from one year to the next does not tend to result in 
a one cent change in earnings. This factor should be considered when 
the basis in one year is compared with its past values. 
The coefficients of determination indicate that there. is a high de-
gree of correlation (.90 or greater) between the initial basis and the 
change in basis for all storage intervals except those ending in May. 
This indicates that the initial basis would have been a good predictor 
of gross earnings from hedged storage during the five years used to 
estimate these equations. Under the assumption that the market will 
continue to exhibit the characteristics of these five years, the initial 
basis should continue to be a good indicator of probable changes in cash-
futures price relationships during certain of the storage intervals, 
The relatively low degree of correlation exhibited by the storage. inter-
vals ending in May can be partially explained by a deviation from the 
normal movement of the basis during a crop year. A detailed analysis 
of these movements during the five years wi.11 not be attempted in the 
present study. These basis movements during a crop year are the subject 
of another study of whe.at marketing in Oklahoma. However, normal basis 
movements during a crop year can be described by using the average ini-
tial basis figures given in Table·III. Typical movements of the basis 
during a crop year may be inferred by choosing a distant. futures month 
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(e.g., May) and comparing the average initial basis figures at the begin-
ning of successive storage intervals ending in that delivery month. 
Comparison of the average initial bases for the storage intervals 
ending in May show that ;here ·is a small average increase (.9 cent) 
from July to September, a substantial average increase (7.075 cents) 
from September to December, and an average loss (-1.2 cents) from 
December to March when the change in the cash price is measured with 
respect to the price of the May futures contract. The same character-
istics are shown when storage intervals ending in a different delivery 
month (e.g., March) are compared, although the magnitude of the changes 
will be different. 
The relatively low coefficients of determination for the storage 
intervals ending in May now can be explained. The large relief ship-
ments of wheat to the Far East during the 1965 crop year caused a smaller 
decline in the basis during the early spring months of 1966 than the 
decline normally experienced in these months. Such behavior cannot be 
considered as an imperfection in the market (as contrasted to the 1963 
data), and must be recognized as consistent with possible future events. 
The estimates of the intercept terms of these ten equations cannot 
be evaluated against any fixed standard. However, the price of No. 1 
Hard Red Winter wheat at the Gulf generally exceeded the price of the 
near futures by at least twenty cents during the period of analysis. 
This characteristic of the Gulf wheat market makes suspect any estimates 
of the intercept term which are less than twenty. All of the estimates 
which are less than twenty occur in the storage intervals ending in May. 
However, this result probably provides a better description of expected 
basis change.s within the range of the observations. The equations in 
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which the intercept term is less than twenty include the period of the 
crop year in which the cash price exhibited an average decrease relative 
to the price of the May futures contract. The decline in the cash price 
indicates that negative carrying charges may be experienced during this 
portion of the crop year for hedges placed in the May futures contract. 
The coefficients of the equations for these storageintervals possibly 
indicate that positive carrying charges can be expected infrequently 
with the market conditions that prevailed during these five years. 
Simultaneous Hedging 
Some elevator operators may prefer to follow a different policy 
from the practice of anticipatory hedging described in the previous 
section. If the purchase of cash wheat fails to materialize as was 
anticipated, the futures contracts which were sold the previous day must 
be bought back. There is the possibility that the price of the futures 
contract will have increased, so that a loss will be incurred on the 
transaction. 
The second hedging policy utilized for the evaluation of the initial 
basis as a predictor of earnings from hedged storage is denoted as simul-
taneous hedging, The practice could i:!lso be called delayed hedging 
since overnight purchases (made at the previous afternoon, 1s cash price) 
are not hedged until the (')pen of the futures exchange the ne:K:t morning, 
The name of the practice is unimportant, and :ls only needed to distin,,~ 
guish this hedging policy from t.he others. Thie policy is evaluated t:o 
determine whether or not there is a substantial difference between 
selling futures contracts at the market: close or at the open when the 
same cash price applies to both transact.ions. 
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Comparison of the average initial basis for each storage interval 
under the policies of anticipatory and simultaneous hedging reveals 
that the futures exchange averaged higher prices at the Friday open for 
the majority of the storage intervals (Table IV). The average initial 
basis under the policy of simultaneous hedging is smaller in seven of 
the storage intervals which.indicates that the futures prices were 
higher at the opening of the Kansas City Board of Trade on the next 
day. The average initial basis is the same in one interval when these 
two practices are compared, and slightly larger in two of the intervals. 
The results of this comparison imply that the anticipations concerning 
overnight purchases should be relatively firm when the futures contracts 
are sold. The results are not conclusive. Daily comparisons during 
several crop years would be necessary in order to verify this hypothe-
sis. 
The initial basis would be expected to be less useful as a pre-
dictor of basis changes under this policy of simultaneous hedging than 
unde~ the policy of anticipatory hedging since the hedger is, in effect, 
establishing a basis somewhat independent from the current market 
spread between the cash and futures prices. The purchase of the futures 
contracts at the end of the storage interval also may be made at a price 
which would result in a selling basis which is not entirely consistent 
with current market spreads. There is no way of knowing whether the 
futures price would be higher or lower at the open on the next morning, 
so that the gross returns from this practice could involve a certain 
amount of randomness. Basis changes could not be expected to be as 
highly correlated with the initial basis as they would be under a 
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TABLE IV 
STATISTICAL COEFFICIENTS FOR REGRESSION OF THE SEASONAL BASIS CHANGE 
ON THE INITIAL BASIS FOR NO. 1 HARD RED WINTER WHEAT STORED AT 
GULF PORTS AND HEDGED IN THE KANSAS CITY FUTURES MARKET 
WITH A SIMULTANEOUS HEDGING PRACTICE 
Storage Interval. Average b 






July-September 20.9500 23. 25385 -1. 01808 1.56080 • 77 ** 
(1.972) (- .0571) 
July-December 17.5745 27.97633 -1.18784 ** 1. 987 24 .87 
(2.612) (- .6962) 
July-March 14 .7500 22.21346 - , 87040 1.47632 .85 ** 
(2.915) (.6219) 
July-May 18.0745 11.68689 - .43911* 11.05103 .38 
(5.132) (1.7319) 
. ** 
September-December 19.8500 33.95758 -1.46764* .55567 .97 
(2.452) (-3.0761) 
** September-March 16.8500 20. 76564 -,80063* . 82766 .94 
(3.979) (1.7439) 
September-May 19.2000 -14 .06997 -.59609 14.89866 .51 
** 
(5.754) (1. 2042) 
** 
December-March 24 .0745 19 .00228 - .78722 1.31314 . 79 
(2.420) ( .8987) 
** 
December-May 26,5500 19 .82799 - .92478 21.93554 .53 
(4.669) ( .1499) 
March-May 25.6745 10,36985 -.55384 15.82635 .38 
(4.862) ( 1. 0905) 
* 
0.70) = 1.250. Therefore, H0 : fl = -1 may be rejected in favor of Ha: i3 'f -1. t(3, 
**Hypothesis of no linear relationship be_tween the variables may be rejected with F(0•75 , (1, 3) J = 2.02. 
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practice-of initiating and terminating hedging transactions at prices 
which are consistent with current market spreads. This expectation is 
confirmed by the generally lower coefficients of determination given 
in Table IV. All of these statistics are lower than the cqrresponding 
statistics of !able III. However, the decline in the degree of corre-
lation between these two variables does not appear to be sufficient to 
discredit the practice of simultaneous qedging as a feasible hedging 
practice. 
The algebraic signs of the coefficients conform with the signs 
which were expected. The hypothesis of a linear relationship between 
the variables may be accepted in eight of the ten cases. The two ex-
ceptions are for storage intervals ending in *ay. This result, to-
gether with the generally lower coefficients of determination, is in-·. 
dicative of a greater uncertainty of returns when hedges are initiated 
and terminated at prices which do not completely. reflect current market 
differentials. This method of simultaneous hedging could have one 
benefit, Instead of an overnight sale of wheat and a purchase of fu-
tures contracts at the open on the next day, the hedge could be termi-
nated while the market was open. By doing this, the hedge would be 
terminated at a price spread equal to the spread currently prevailing 
in the market. Returns could be increased if the price at which the 
futures.contract$ were sold was higher than the previous day's closing 
price since the initial spread would be smaller than that existing in 
the market. The opposite would be true if the futures price·was lower 
at the open than at the previous day's close. 
Again, some of the slope coef~icients may be considered as dif-
ferent from minus one. Two of these-coefficients are for the same 
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storage intervals as under the anticipatory hedging practice. The 
third was not significant at the 70 percent probability level for the 
anticipatory hedging practice. However, it does occur during the same 
period of the crop year as the others. This result further illustrates 
that annual changes in the basis on a given date have tended to be ac-
companied by a change in earnings that is not proportional to the change 
in the initial basis during certain periods of the crop year. 
Avera$e initial bases at the beginning of each storage interval 
display approximately the same magnitude of change during the crop year 
as they did under the anticipatory hedging practice. In general, the 
equations for the practice of simultaneous hedging exhibit the same 
characteristics as those for the anticipatory hedging practice. A 
comparison of the returns from these two practices is given in Chapter 
v. 
"Any Month" Hedging 
The third hedging practice to be evaluated is denoted as "any 
month" hedging. This name does not precisely describe the practice 
since certain rules still will be followed. The hedge must be placed 
in a futures contract which expires after storage is terminated. The 
futures month to be used is the one for which the spread between the 
futures and the cash price is the least at the beginning of the storage 
interval. Thus, hedges could be placed in new crop futures contracts 
as well as current crop year contracts. 
The practice of "any month" hedging could be used to minimize the 
effects of short run changes in the market. For example, a hedger may 
think that producers will be r'eluctant to sell during the next few 
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months. If this event does occur, the price of cash wheat may be bid 
up in view of the relative scarcity of the physical commodity. If this 
condition is expected to exist until the nearest delivery month, the 
price of this contract may also increase. However, this condition 
should not increase the prices of more distant futures contracts--these 
prices may decline to reflect a larger expected supply during these 
periods. The concept of hedging under this condition then is to avoid 
increases in the price of the pear futures caused by short run changes 
in demand or supply expectations, but at the same time derive the bene-
fits of the increased price in the cash market. It should be noted that 
losses probably will be incurred under this practice if the changes in 
short-run expectations cause price decreases. 
Regression estimates of the relationship between the initial basis 
and the seasonal change in the basis with the practice of "any month" 
hedging are reported in Table V. Only eight storage intervals are 
given in this table. It was not necessary to consider either the July 
to May or the September to May storage intervals under this practice. 
The May contract is the most distant futures contract available during 
the month of July. Therefore, the May futures contract is the only con-
tract which could be used during the July to May storage interval. 
During the five years included in this analysis, the basis with respect 
to the May contract was the smallest during the month of September. 
The hedges for the September to May storage interval would have been 
placed in the May contract.in each of the five years. Thus, the prices 
which would be used to evaluate basis changes for the "any month" hedg-
ing practice for these two storage intervals would be identical to those 
used to evaluate the anticipatory hedging practice. 
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TABLE V 
STATISTICAL COEFFICIENTS FOR REGRESSION OF THE SEASONAL BASIS CHANGE 
ON THE INITIAL BASIS FOR NO. 1 HARD RED WINTER WHEAT STORED AT 
GULF PORTS AND HEDGED IN THE KANSAS CITY FUTURES MARKET 
WITH AN "ANY MONTH" HEDGING PRACTICE 






July-September 15.5500 2.94038 - .13282* 16.09617 .02 
(3.378) (l.4603) 
July-December 15.5500 20.58682 -.78372 7.12788 .57 ** 
(3.378) ( .5473) 
July-March 14.3250 24.31973 .-1.06769 1.31524 .94 ** 
(3.724) (-.4397) 
September-Decembe.r 16.5250 24 .51803 -1.03437 7.80743 .79 ** 
(4.517). (- .1112) 
** September..:March 16.5250 21.09429 -.86349* .89295 .96 
(4.518) (1.3052) 
December-March 23.6500 22.79010 - .98901 2.31757 ;so**' 
(2. 706) (.0391) 
December-May 26 .4750 17.04789 - .84222 17.00494 .58 ** 
(4.945) (.3784) 
** March-May 22.6000 5, 25331 - ,39727 * 11. 35508 .52 
(7.708) (2.7575) 
* 
0.70). 1.250. Therefore, H0 : t(3, l:l • -1 may be rejected in favor of Ha: l:l ,!. -1. 
** . 2.02. Hypothesis of no linear relationship between the variables may be rejected with F[ 0•75 , (1, 3)] 
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The results of using this practice during the five year period 
would have been mixed. A substantially lower degree of correlation be-
tween the initial basis and change in the basis would have existed early 
in the crop year. There is a substantial decrease in the coefficient of 
determination for the storage interval extending from July to September, 
and a lesser decrease for the storage interval extending from July,to 
December. Smaller decreases occurred for the September to December and 
December to March storage intervals. Coefficients of correlation for 
the other four storage intervals are essentially equal to the coeffi-
cients of determination for the anticipatory hedging practice. The 
comparison is relative to the anticipatory hedging practice since the 
anticipatory and the "any month" practices both use the Thursday closing 
futures price and the Thursday cash price. 
Since hedges could have been placed in new crop futures contracts 
under this hedging practice, the contracts in which the hedges were 
placed should be identified. For the first five storage intervals 
given in Table V, the hedges would have been placed in the March fu-
tures contract during the first four years, and in the May contract 
during the last year. For the December to March storage interval, 
hedges would have been placed in March contract during the first three 
years, and in the new crop September contract during the last two years. 
Hedges would have been placed in the May contract during the first three 
years and in the new crop September contract during the last two years 
for the December to May storage interval. Finally, the March to May 
storage interval would have been hedged in the May contract during.the 
first year and in the riew crop December contract during the last four 
years. Thus, hedges would have been placed in new crop futures 
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contracts only during the last three storage intervals given in Table V. 
These results can provide some information concerning ~he appropri-
ate futures months for hedging transactions. The decline of the coeffi-
cients of determination for the storage intervals ending in the first 
half of a crop year indicates that cash-futures price spreads provide 
fairly accurate forecasts of prospects of gross earnings from hedged 
storage only if the hedges are placed in futures contracts which mature 
during this period of the crop year.; This implication is best illus-
trated by the results which pertain to the July to September storage 
interval. These results indicate that cash-futures price spreads are 
virtually worthless as predictors of gross earnings during this storage 
interval if the hedge is placed in a futures contract maturing late in 
the crop year. The coefficients of determination generally exhibit 
smaller changes from those obtained for the anticipatory hedging prac-
tice when the hedge is placed in a futures contract which matures either 
during or immediately after storage is terminated. There appear to be 
two exceptions to this general tendency. The coefficients of determi-
nation for the December to May and the March to May storage intervals 
are essentially unchanged although hedges were placed in new crop fu-
tures contracts. However, it should be recalled that the degree of 
correlation between the variables may have been substantially affected 
by the abnormal (for these five years) behavior of the basis during the 
1965 crop year. Without this abnormality, these two storage intervals 
may have exhibited the same tendencies as the other six storage·inter-
vals. 
Regression Estimates of Basis Changes at 
Gulf Ports With Respect to Chicago 
Futures Contract Prices 
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The nature of the Chicago wheat futures contract is such that it 
should provide a poorer indication of the price prospects for Hard Red 
Winter wheat at Gulf ports than does the price of the Kansas City wheat 
futures contract. The Chicago contract may be for a different type of 
wheat than is produced in the Southern Great Plains, and the cash export 
market in Chicago does not function for part of each year due to adverse 
weather. Wheat produced in the Southern Great Plains may be exported 
during the entire year through Gulf ports. 
The procedure outlined in the previous sections is used to test the 
hypothesis that the initial spread between the price of wheat f.o.b. 
vessel Gulf ports and the price of a futures contract on the Chicago 
Board of Trade provides a poorer predictor of earnings from hedged wheat 
storage in Oklahoma than does the initial spread with respect to the 
Kansas City futures contract. The Thursday closing price of the relevant 
contract on the Chicago Board of Trade and the price of No. 1 Hard Red 
Winter wheat f.o.b. vessel Gulf ports are used to develop linear pre-
dictive equations for gross storage earnings from hedged wheat. The re-
sults of these regressions are reported in Table VI. 
The results reported in Table VI indicate that the initial basis 
relative to the Chicago Board of Trade wheat futures contract generally 
provides a poor predictor of earnings from hedged wheat stored at Gulf 
ports. This is especially true for the shorter storage intervals, and 
for those early·in the crop year. This result is opposite of the pat-
tern of the Kansas City market, in which the shorter storage intervals 
88 
TABLE VI 
STATISTICAL COEFFICIENTS FOR REGRESSION OF THE SEASONAL BASIS CHANGE 
ON THE INITIAL BASIS FOR NO. 1 HARD RED WINTER WHEAT STORED AT 
GULF PORTS AND HEDGED IN THE CHICAGO FUTURES MARKET 
WITH AN ANTICIPATORY HEDGING PRACTICE 
Storage Interval Average a b 82 R2 




July-September 24, 1250 5.76149 -0.13208* 9.17516 .02 
(3.194) (l.8305) 
July-December 18 .4500 -4.59257 0.87765* 44,05939 ,16 
(2,862) (l.6193) 
July-March 15.0500 42, 24318 -1.92479 77 .94046 .33 
2.809 (-0,5887) 
July-May 16,025 40.01461 -1.75130 59. 87783 .46** 
(3.549) (-0.6892) 
September-December 20,7000 7 .11404 0.10802 56 .66422 .oo 
(3,978) (1.1711) 
September-March 16.1750 31,08359, -1.17055 85.98069 .34 
(4.983) (-0.1833) 
September-May 16.9500 40.00918 -1.70998 50.43140 .68 ** 
(5.307) (-1.0611) 
December-March 25.9750 17.21778 -0.57239 71.46153 . 28 
(7,969) (0,8062) 
December-May 25.1000 30.60160 -1,10464 68.44585 .60 ** 
(7.905) (-0 .1999) 
March-May 26.2750 13.52430 -0.45002* 36.59144 .38 
(9 .024) (l.9864) 
* 1.250. t(3, 0,70)'" Therefore, H,0 : I! • -1 may be rejected in favor of Ha: tl ,; -1. 
** Hypothesis of no linear relationship between the variables may be rejected with F[ 0, 75 , c1. 3) r 2.02. 
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and those :early in the crop year had the higher coefficients of determi-
nation. This difference can be partially attributed to the structural 
differences between the two markets. 
One difference between the Kansas City and Chicago wheat markets 
has already been noted--the Chicago wheat export market is inaccessible 
to ships during part of each year. However, the differing results can-
not be attributed exclusively tb this factor. The St. Lawrence Seaway 
normally is closed to shipping from mid-December until March. If the 
inaccessibility.of the Seaway were the only factor causing the different 
pattern of basis movements, then the storage intervals .ending in March 
should be affected the most. However, this is not the case. The reasons 
for the difference in the results obtained for the two markets must be 
more complex. 
A second reason for the differing results in these two markets may 
be due to the differences in the harvesting season in the regions ad-
jacent to the two markets. The wheat harvest normally begins in the 
southern United States in mid-May and progresses northward, and ends in 
late August or early September in the northern United States. The dif-
ferent timing of the movement of wheat to the markets in the northern 
and southern regions of the United.States may be a cause of unpredictable 
basis movements of Gulf-stored wheat relative to the Chicago futures 
contract. This reason would also be consistent with the higher coeffi-
cients of determination.in the Chicago market for the storage intervals 
ending in March and May. The March.contract on both markets would be 
least influenced by uncertainty concerning the selling intentions of 
producers, This factor should also apply to the Chicago May contract. 
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The May contract may be subjected to greater uncertainty concerning new 
crop prospects on the Kansas City than on the Chicago market. 
The average basis at the beginning of each of the storage intervals 
reveals a slightly different pattern in the seasonal changes in the 
basis when the basis is determined with respect to the Chicago futures 
prices. Comparison of the average bases with respect to the May con-
tract shows a slight increase from July to September (.925 cent) and a 
substantial average increase from September to December (8.15 cents). 
This is the same general pattern as is shown by the cash price relative 
to the Kansas City May futures contract price for the early part of the 
crop year. However, the Gulf cash price continues to advance with re-
spect to the Chicago May futures contract price until March, whereas a 
decline is shown with respect to the Kansas City May contract. The 
average advance of the Gulf cash price from December to March over the 
Chicago May contract was 1,175 cents. 
The other hedging policies which were utilized to examine character-
istics of the basis change for Gulf-stored wheat with respect to Kansas 
City futures contract prices will not be utilized for the Chicago fu-
tures market. A null hypothesis of no linear relationship between ini-
tial cash-futures price spreads and changes in this spread can be re-
jected (on the basis of an F test) in only three of the ten storage 
intervals. Gross earnings from wheat stored at Gulf ports and hedged 
in the Chicago futures market appear to arise from causes more complex 
than normal seasonal advances of cash prices relative to futures con-
tract prices. Cash-futures price spreads of cash wheat at Gulf ports 
and Chicago futures contract prices do not appear to provide reliable 
estimates of gross earnings from hedged storage. A more complex model, 
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probably involving a simultaneous equation system, will be required to 
adequately predict these basis changes. 
Summary 
Under certain conditions, the spread between the price of wheat at 
Gulf ports and a Kansas City futures contract price appears to be a 
relatively good predictor of gross earnings from hedged storage. This 
variable appears to be of greatest value for the September, December, 
and March contracts. It is of lesser value when the hedge is placed in 
the Kansas City May contract. The variable also appears to be more 
closely related to basis changes (i.e., provides a better predictor) 
when the hedge is placed in the contract which matures immediately after 
storage is terminated. In this respect, spreads between the price of 
wheat at Gulf ports and Kansas City futures contract prices provide an 
indicator of the price of storage in those areas in which the price of 
wheat is derived from the price at the Gulf. 
Spreads between the price of wheat at Gulf ports and Chicago fu-
tures contract prices do not appear to provide indicators of prices of 
storage for regions which price Hard Red Winter wheat with respect to 
the Gulf export market. This means that substantially greater knowledge 
of market conditions is required to successfully hedge stocks of stored 
wheat in this market. It does not mean that it is not possible for 
elevator operators in the Southern Great Plains to use the Chicago mar-
ket for carrying charge hedging. 
Firms in Oklahoma which maintain very close contacts with market 
conditions should be able to utilize their knowledge to pursue a success-
ful program of carrying charge hedging during any period of the crop 
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year. The specialized knowledge of these firms would enable them to 
evaluate price prospects much better than the mechanical rules followed 
in deriving the results reported in this chapter. 
This chapter has been concerned only with the usefulness of the 
initial basis as a predictor of gross earnings from hedged storage. 
The analysis must be considered as incomplete unless the average earnings 
from this practice are reported also. This topic is covered in Chapter 
v. 
CHAPTER V 
ESTIMATED AVERAGE NET RETURNS FROM HEDGED STORAGE 
Changes in cash-futures price spreads appear to be predictable 
·from the ·initial spread between J::hese ·prices wb,en wheat at the Gulf is 
hedged in the Kansas City futures market. Although these changes ap-
pear to be predictable, . a question of interes:t to prospective users of 
carrying ·Charge hedging .is the amoupt of the earnings which may be ex'."" 
pected from. this practice, For some firms, the dec·ision of whether or 
not to store wheat on the elevator's accoupt (wheat .owned by the ele-
vator.) wi 11 depend on the prospective earnings. Firms which must store 
owned wheat may use ·the prospective earnings as a guide for determining 
·the ·volume ·to be stored. 
Average Earnings From Alternative Storage Prac·tices 
Average earnings which would h.ave been realized from fully hedged 
positions in the Kansas City and Chicago f:utures markets in the speci-
fied storage intervals during .the 1962 and 1964 to 1967 crop years are 
given in .Table VII. Th.e average earnings .from unhedged storage (cash 
price change) are also reported. These are gross earnings since no 
costs of storage ·or broker's fees have been deducted. Since the star.-
age intervals are of varying lengths, these returns are ·converted to 




AVERAGE GROSS EARNINGS AND STANDARD DEVIATIONS OF GROSS EARNINGS FROM 
UNHEDGED STORAGE OF WHEAT AND FROM FULLY HEDGED POSITIONS IN THE 
KANSAS CITY AND CHICAGO WHEAT FUTURES MARKETS UNDER 
ALTERNATIVE HEDGING PRACTICES DURING SPECIFIED 
STORAGE INTERVALS, 1962 AND 1964 THROUGH 
1967 CROP YEARS 
Hedged Unhedged 
Storage Interval Kansas City Chicago Gulf Cash 
Anticipatory . Simultaneol.\S Any Month Anticipatory Price Change 
--Cents/Bu.--
July-September 1.47 1.92 0.88 2.57 2.20 
(2.89) (2.28) (3 .50) (2.23) (7.73) 
July-December 6.60 7.10 8.40 11,60 6.80 
(2.76) (3.33) (3.51) ( 6. 27) (8.17) 
July-March 7.70 9.38 9.02 13.27 3.80 
(3.49) (2.75) (4.10) (9.36) (11.37) 
July-May 2.97 3.75 2.97 11.95 -1.80 
(4 .53) (3.66) (4.53) (9 .14) (16.11) 
September-December 4.67 · 4.82 7 .42 9.35 4.60 
(3.55) (3.66) (5. 26) (6.53) (4.93) 
Septembe1C-March 6.67 7 .27 6.82 12.15 1.6Q 
(3.76) (3.28). (3.98) (9.92) (10.01) 
September-May 2.07 2.62 2.07 11.02 -4.00 
(4.54) (4.80) (4 .54) (10.96) (12.39) 
December-M11rch -0.62 0.05 -0.60 2.35 -3.00 
(2.94) (2.14) (2.98) (8.62) (8.57) 
December-May -5.00 -4.72 -5.25 2.88 -8.60 
(4.66) (6.25) (5.48) (11.30) (13.28) 
March-May -3.80 -3.85 -3.72 l.70 -5.60 
(3.98) (4 .37) (4.20) (6.62) (7.37) 
TABLE VIII 
MONTHLY AVERAGE GROSS EARNINGS FROM UNHEDGED STORAGE OF WHE~T AND FROM FULLY HEDGED 
POSITIONS. IN THE KANSAS CITY AND CHICAGO WHEAT FUTURES MARKETS DURING 
SPECIFIED STORAGE INTERVALS, 1962 AND 1964 THROUGH 
1967 CROP YEARS 
Hedged Unhedged 
Storage Interval Kansas City Chicago 
Gulf Cash 
Anticipatory Simultaneous Any Month Anticipatory Price Change 
--Cents/Bu.--
July-September 0.735 ().960 0.440 .1. 285 1.100 
July-December 1.320 1.420 . 1.680 2.800 . 1.360 
July-March 0.962 1.172 1.128 1.659 0.475 
July-May o. 297 0.375 o. 297 1.195 -0.180 
September-December 1.557 1.607 2.473 3 .117 1.533 
September-March 1.112 1. 211 1.137 2.025 0.267 
September-May o. 259 0.328 0.259 . 1.375 -0.500 
December-March -0. 207 0.017 -0. 200 - 0.783 -1.000 
December-May -1.000 -0.944 -1.050 0.576 -1. 7 20 
March-May -1. 900 -1. 925 -1. 860 0.850 -2. 800 '° Vl 
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The pattern of the average returns from a fully hedged position 
in either of the futures markets during a crop year displays the same 
characteri.stics as that of the average initial basis. Relatively small 
average earnings were realized in the interval from July to September, 
larger earnings were realized from September to December, and losses 
were realized during the remainder of the year when the hedges were 
placed in the Kansas City market. The small average basis decrease 
which occurred with respect to the Kansas City May futures contract 
during the interval from December to March.is reflected in the small 
average loss during this interval under two of .the hedging policies. 
A very small gain would have been realized under the simultaneous hedg'." 
ing policy. Relatively large losses occurred during the interval from 
March to May. 
The seasonal pattern of the spread between the Gulf cash price and 
the Kansas City futures price may be partially·caused by the selling 
habits of producers. Conversations with elevator operators in Oklahoma 
indicated that the heaviest selling periods of producers are the period 
during and immediately after harvest and during December and January. 
If the producers in the other areas in the Southern Great Plains which 
supply the Gulf export market also act in this manner, then the cash 
price at the Gulf would be expected to decrease relative to futures 
prices during the periqds of heavy producer selling and to increase 
during periods with light producer sales. Depending on the amount of 
carryover held by corrnnercial interests at Gulf locations, the price at 
the beginning of the harvest would be expected to be high relative to 
distant futures months, and this condition would exist until the market 
channels are filled with new crop wheat. A decline of the cash price 
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relative to futures contract prices would be expected until the period 
of lighter producer sales later in the summer. At this time, the price 
would again advance·relative to the distant futures to reflect the con-
dition of tighter supplies. This type of a pattern is exhibited by the 
spread between the Gulf cash price and both.futures markets. The dif-
ferent pattern with respect to these two futures markets during the last 
half of the crop year probably-is the result of different economic 
forces affecting these two markets. 
The average·returns from the three hedging practices when the 
hedges are placed in the Kansas City futures market are approximately 
the same in most of the storage intervals. Two major differences are 
evident. The average monthly earnings.during the September to December 
storage interval are approximately nine-tenths of a cent greater from 
the "any month" hedging practice than from.the other two practices. 
Average earnings in the storage interval from July to December also 
would have been slightly higher. This is a reflection of the large 
average advance of the cash price with respect to both the March and 
May futures contracts during the interval from September to December. 
With the "any month" hedging practice, the hedges were placed in either 
the March or May contracts. The hedges were placed in the December 
futures contract with the other two practices. Except for these two 
storage intervals, there would have been no particular advantage from 
using this practice. However, during the early part of the crop year, 
average gross . earnings would have been -lower from the use· of the "any 
month" hedging practice relative to the other two hedging.practices in 
the Kansas City market. These results strengthen the inference that 
hedges should be placed in a futures contract which matures soon after 
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storage is terminated. 
Average gross earnings from hedges placed in the Chicago futures 
market would have been substantially larger in all of the storage inter-
vals during this five year period. On the average, a loss would not 
have been incurred in any of the storage intervals by hedging in this 
market. This condition may be indicative of a greater preference for 
No. 1 Hard Red Winter wheat at Gulf ports relative to contract quality 
wheat delivered in Chicago. However, these higher gross earnings are 
also subject to greater variability than are the gross earnings from 
hedges placed in the Kansas City futures market. This increased vari-
ability is to be expected since the type of wheat priced by the Chicago 
contract is more likely to be Soft Red. This result illustrates the 
validity of the statement in Chapter III which states that risks are 
likely to increase when t~e type of wheat hedged differs from the con-
tract type, or when the location is remote from the futures market. 
Although the average gross earnings from hedging in the Chicago 
futures market would have been larger than from hedging in the Kansas 
City futures market, larger losses could also have been incurred in any 
given year. Comparison of the .minimum and maximum basis changes under 
the anticipatory hedging practice in the two markets (Table IX) illus-
trates this tendency, Hedging in the Kansas City futures market during 
these five years would have resulted in a more favorable minimum basis 
change relative to the Chicago futures market in six of the ten storage 
intervals. Hedging in the Chicago futures market would have resulted 
in a more favorable minimum outcome primarily in storage intervals end-
ing late in the crop year •. This is not too surprising since the cash 
price at the Gulf showed an average increase relative to the Chicago 
TABLE IX 
MINIMUM AND MAXIMUM GROSS EARNINGS FROM UNHEDGED STORAGE AND FROM FULLY HEDGED 
POSITIONS IN TilE KANSAS CITY AND CHICAGO WHEAT FUTURES MARKETS UNDER 
ALTERNATIVE HEDGING PRACTICES DURING SPECIFIED STORAGE 
INTERVALS, 1962 AND 1964 THROUGH 1967 CROP YEARS 
Kansas City'Hedges Chicago Hedges Gulf Cash 
Storage Interval Anticipatory Simultaneous Any Month Anticipatory . ;J;>;ice _Change ..... --! . . ' 
Min Max ·Min Max Min Max Min Max Min ·Max 
July--Se~tember -3.000 .3.75 -1.500 4.500 ,-4 .37 5 5.500 -0 .750 6 .• 375. .- 7. 000 14.000 
July-December 3 ,750 10. 750 4 .• 000 12.375 3. 750 .12.375 o,. 7 50 16. 625 -1.000 16.000 
July-March 3.875 12.250 6..500 .13.500 4.750 15.750 4.250 27 .500 . -13 .000 .. 11.000 
July-May -3.000 7.875 -o. 750 7. 250 -3.000 7.875 . - 2.500 20. 250 -17 .000 . 21.000 
September-December -0.250 8.125 Q.000 8.625 -1. 750 11.375 -2.000 14.750 .-2.000 11.000 
September-March 1. 750 it.ODO 2.000 ·10.500 L750 11. 7 50 -0.125 25 .375 -14.000 .. 12.000 
September-May -3.000 6.875 -3.500 6.500 .-3 .000 6.875 .-6 .125 20.375 .-1a .ooo 10.000 
December-March . -4 .500 3.500 .-1.625 · 3. 750 -4.500 3.500 -11.000 10.875 .-12.000 7.000 
December--May -13.500 0.750 . -13. 7 50 1. 750 .-13 .500 0.750 . -16.875 ·9. .-25 -25 .000 5.000 




May contract during the entire year, whereas it showed an average de-
cline relative to the Kansas City May contract during the latter part 
of the crop year. Hedging in the Chicago futures market would not have 
provided a more favorable minimum outcome in all storage intervals end-
ing late in the crop year, so this cannot be called an advantage·of 
hedging in the Chicago futures market. The data of Table IX cannot be 
used to indicate that one futures market is better than the other. 
Losses could have been incurred during these five years in most of the 
storage intervals with hedges placed in either market. However, a sub-
stantially larger range of possible outcomes did exist for hedges placed 
in the Chicago futures market. 
Hedging in either market would have resulted in a more favorable 
average outcome during these five years than the outcome from holding 
unhedged wheat. Hedging would have resulted in larger average profits 
(or smaller losses) in every storage interval except the one from July 
to September with hedges placed in the Kansas City futures market. In 
addition, the minimum basis change for all storage intervals would have 
been greater than the minimum change in the cash price. 
The data of Tables VII and IX thus suggest that, on the average, 
hedged storage is preferable to unhedged storage. On the average, the 
storage of wheat may have been profitable in some of the storage inter-
vals, but quite possibly was not profitable in all the five years re-
gardless of which hedging practice or futures market was used. On the 
other hand, the maximum price and basis changes indicate that storage 
would have been profitable at least one year in most of the storage 
intervals. Attention will now be turned to the estimation of the net 
earnings from hedged storage on the condition that this activity. does 
not occur every year. 
Estimated Average Net Returns From Alternative 
Hedged Storage Practices 
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Under the assumption that the market structure will be essentially 
the same in future years as it was during the period of analysis, the 
average returns reported in Table VII provide estimates of the average 
gross returns that could be expected if these practices were followed 
in the future. Net returns from storage can be computed by subtracting 
the variable costs of storage from these gross returns. Variable costs 
of storage are specified as the appropriate costs since it will be as-
sumed that elevator operators will be making decisions regarding fuller 
utilization of existing facilities. These storage faci.lities would be 
vacant if the operator did not elect to store wheat on the elevator 1 s 
account. The type. of decision which is considered is an annual decision 
regarding the use of storage space which is not utilized to store grain 
for other owners or for other facets of the elevator operation (such as 
a feed mill). 
Only hedged storage of wheat will be. allowed as an alternative to 
leaving the storage space vacant. Some attempts were made by the author 
to develop predictive equations for Gulf cash price changes during the 
five year period, These attempts were. unsuccessful. The alternative 
of storing unhedged wheat thus will be ignored. Also, the hedging al-
ternative will be analyzed only for the Kansas City wheat futures mar-
ket. The doubtful validity of a linear hypothesis regarding the re-
lationship of initial bases and changes in the bases between the Gulf 
cash market and the Chicago futures market makes the analysis of this 
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section inappropriate for the Chicago futures market. Curvilinear pre-
dictive equations also appear to be inadequate to predict basis changes 
for wheat hedged in the Chicago futures market. Plotting the data for 
the Chicago futures market revealed an apparent random relationship of 
the variables. This statement should not be used to imply that basis 
changes with respect to the Chicago futures market are random. This 
statement implies that cash-futures price spreads at Gulf ports with 
respect to the Chicago futures market do not provide a foundation for 
analyzing the prospects of the returns from hedged storage. 
A Monte Carlo procedure was used to estimate the net returns from 
hedged storage on the condition that storage will take place only when 
the predicted basis change exceeds the variable costs of storage. The 
predicted basis change was compared to each of five cost levels. Aver-
age net returns were computed at these five cost levels for those trials 
in which the storage criterion was met. The trials in which the cri-
t.erion was not met were excluded from the computation of the average 
net returns. The proportion of times the criterion was met at each 
cost level was also computed. 
The initial basis generated for this procedure is defined as: 
where x. 
l. 
x. + s d. ; i 
l. x J t 
1, ••• , 10 storage intervals 
t 1, ••• , T trials 
the average basis observed at the beginning of 
storage interval i; 
s the standard deviation of the initial basis for 
x 
storage interval; and, 
d. a random variable whose distribution is assumed to 
Jt 
1 be standard normal. 
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The results obtained from the Monte Carlo procedure cannot be ac-
curate if the data utilized for the analysis are not realistic. Sue-
cessful application of Monte Carlo procedure requires that the distri-
bution of the random variables from which a sample is drawn be closely 
related to the distribution of the variable in question. The theo-
retical distribution of the initial basis is unknown. However, con-
ditions underlying supply and demand should not exhibit radical year-
to-year variability. Hence, there should be a small probabiUty of an 
extremely large change in this value in either direction from the mean. 
Demand and supply conditions do change from year to year, but these 
changes should cause only relatively small variations in either direc-
tion from the mean. Therefore, the distribution of the initial basis 
was assumed to be normal. 
The second step in the procedure was to establish a check on the 
results to determine how closely they conformed to the observed gross 
storage earnings. This step was accomplished by defining an "actual" 
basis change 
where the range of the subscripts i and tis defined as in (1), ai, bi 
ands are estimates of the corresponding parameters of the regres-
Y·X 
sion equation for the ith storage interval, dht is a second standard 
normal random deviate, and xit is the initial basis generated in (1). 
Equation (2) was not used for prediction but was used to determine 
whether or not the average value of yit after T trials was approximately 
equal to the average gross storage earnings given in Table VII. The 
procedure of (2) consists of adding a random amount to the value of the 
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basis change associated with the value of the initial basis generated 
in (1). This random amount is the product of the unexplained vari-
ability about the regression line (s ) and a random deviate dht' The y·x 
procedure thus generated T basis changes which would be concentrated 
within a known and constant interval about the regression line. The 
average value of y. computed from these T observations should be equal 
l. t 
to the average observed gross storage earnings if the procedure is 
accurate. 
The third step of the procedure was to obtain a predicted value of 
the change in basis. The predicted value is defined as 
-1 ·~ (3) + b.x.t + s [ l + (xit - xi) d Yit = a. l. l. l. y•x n 
(n - 1) s 2 
mt 
. x 
where a., b., x.t, s , xi., s 2 and the subscripts i and tare defined 
1. 1. 1. y·x x 
as previously, n is the number of observations used to estimate the re-
gression equation, and d is a third standard normal random deviate. mt 
The term 
s y,x 
[ ] ~ ~ + _<_x_i_t_-_. _i_i_)_2 
(n - 1) s 2 
x 
is the error associated with predicting the mean value of the dependent 
variable associated with a given value of the independent variable. 2 
The value of yit obtained for each value of the in.i.tial basis (xit) was 
compared with each of the five cost levels. The average of y. minus a 
l. t 
cost level is the expected net returns at that cost level from hedged 
storage which is conducted only when this activity is predicted to be 
profitable. 
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The estimated net returns from the three hedging practices are 
given in Tables X, XI, and XII. Columns with a heading of (1) give the 
estimated average net returns from storage every year, and columns 
headed with a (2) give the estimated average net returns from storage 
only when earnings are predicted to exceed variable costs. Columns 
headed by a(%) give the percent of the total trials in which the pre-
dicted earnings exceeded variable costs. A total of 5,000 trials for 
each storage interval and hedging policy was used to obtain these re-
sults.3 
The estimated net storage earnings in the columns numbered (2) in 
the tables are derived from equation (3), and are computed by deducting 
the total variable costs of storage for the storage interval from the 
predicted gross average earnings. The estimated net earnings in columns 
numbered (1) are derived from equation (2). These estimates are pro-
vided primarily for comparison. At the zero cost level, estimates from 
equation (2) should be equal to the average earnings realized from these 
hedging practices during the period included in the analysis. 
The absolute value of the deviations between the estimated average 
returns from equation (2) at the zero cost level and the average earn-
ings from the$e practices during the 1962 through 1967 crop years (ex-
cluding 1963) are given in Table XIII. The estimates are nearly equal 
to the observed average returns from hedged storage in most cases. 
Eighty-nine percent (25 of 28) of these estimates are within 0.10 cent 
of the observed values. The deviations may have been reduced by gener-
ating more observations, but the estimates appear to be sufficiently 
accurate for general inferences about the feasibility of hedged wheat 
storage by Oklahoma firms when this activity is not conducted every year. 
TABLE X 
PREDICTED NET RETU!UIS FOR SPECIFIED STORAGE INTERVALS AND STANDARD ER-
RORS OF PREDICTED NET RETURNS FOR NO. 1 ORDINARY HARD RED \./INTER 
WHEAT STORED AT GULF PORTS AND HEDGED IN THE KANSAS CITY "F'U-
TURES MARKET Wini AN "ANTICIPATORY" HEDGING PRACTICE 
Variable Costs of Storage, Cents Per Bushel Per 11onth 
Storage o.oo 0.75 1.00 1.25 1.50 Interval 
la 2b %c 1 2 % 1 2 % 1 2 % 1 2 % 
-Cenu par Bushel-
July - September 1.so 2.78 71.3 o.oo 2,16 49,5 -a.so 2.01 41.8 -1.00 1.88 34.5 -1.50 1.80 27.5 
(2. 99) (1, 99) (1, 77) (1, 71) (1,65) (1.60) 
July - December 6,55 6.63 99,1 2.80 3,49 86,3 1,55 2,78 72,5 0.30 2.23 54,5 -0.95 1,82 35,6 
(2, 79) (2 .58) (2,14) (1,91) (L69) (l.50} 
July - March 7,64 7,76 98.9 1.64 3.38 69,0 -0,36 2,59 45.6 -2,36 2,10 23.6 -4.36 1.85 9.7 
(3.50) (3,29) (2, 42) (2,10) (1,87) (1,68) 
July - May 2.80 4.34 79.1 -4. ro 2,43 11.5 -7.20 2,37 4.2 -9. 70 - 2.52 1.4 -12.20 2.19 0,5 
(4,93) (3.07) (2. 37) (2,30) (2.18) (1,82) 
September - December 4,73 5.34 90,9 2.48 3.89 76,0 1. 73 3,52 68,6 0.98 3.19 60,6 0,23 2.87 52.5 
(3,54) (2,99) (2.59) (2.44) (2.30) (2.16) 
September~ March 6.67 1.00 96,2 2,17 3.86 72,5 0,67 3,19 57.1 -0.83 2,66 40,8 -2 .33 2,34 25.2 
(3. 77) (3, 36) (2, 66) (2. 38) (2 ,14) (1.90) 
September - May 2,08 3,92 73.3 -3.92 2,66 14.9 -5.92 2,44 7.5 -7,92 2,26 3.5 -9.92 2,46 1,3 
(4.81) (3,02) (2,46) (2.30) (2,24) (2,21) 
December - March -0.63 2,08 41,9 -2,88 1,52 16.2 -3,63 1,42 10.4 -4.38 1.30 6.6 -5,13 1.20 3.9 
(3.00) (1.66) (1.34) (1.26) (1.19) (1,16) 
December - May -5,11 3.13 13,2 -8,86 2,97 4,1 -10.11 2.98 2.7 -11. 36 3.04 1.7 -12,61 3.25 1,1 
(5,83) (3.03) (2,96) (2.92) (2.90) (2.84) 
March - May -3. 76 3.49 16,5 -5,26 3,64 10,4 -5. 76 3,60 9,2 -6,26 3,54 8.1 -6. 76 3,70 6,7 
(4,25) (3, 71) (3,80) (3,82) (3,85) (3.89) 
3?redicted net returns at the 1.!!!, cost level from storage of wheat during the j.!!!, storage interval every year, 
bPredicted net returns at the 1.!!!, cost level from storage of wheat during the j.!!!, storage interval when the predicted returns were 
greater than the variable costs of storage, 
~ 




PREDICTED NET RETURNS FOR SPECIFIED STORAGE INTERVALS AND STANDARD ER-
RORS OF PREDICTED NET RETURNS FOR NO. 1 ORDINARY HARD RED 
WINTER WHEAT STORED AT GULF PORTS AND HEDGED IN 
mE KANSAS CITY FUTURES MARKET Wlffl A 
"SIMULTANEOUS" HEDGING PRACTICE 
Variable Costa of Storage, Cellta Per Bushel Per Month 
Storage o.oo 0.75 1.00 1.25 1.so 
Interval 
le 2b %c 1 2 % 1 2 % 1 2 % 1 2 % 
·Cents Per B,.bel· 
Jul:, - Septellber 1.92 2.61 82.5 0.42 1.85 58.2 -o.os 1.69 48.1 -o.58 1.57 37.9 -1.08 1.so 28.7 
(2.38) (1. 73) (1.51) (1.45) (1.40) (1.34) 
Jul:, - Dec:ellber 7.09 7.25 98.0 3.34 4.17 86.1 2.09 3.42 75.3 0.84 2.83 60.9 -0.41 2.37 44.9 
(3.41) (3.02) (2.56) (2.34) (2.12) (1.92) 
Jul:, - March 9.37 9.38 99.9 3.37 3.86 90.7 1.37 2.63 71.0 -o.63 1.87 39.8 -2.63 1.46 15.0 
(2.83) (2.62) (2.22) (1.87) (1.56) (1.36) 
Jul:, - Kay 3. 71 4.35 90.0 -3. 79 2.00 9.6 -6.29 1.89 3.0 -8.79 2.56 0.7 -11.29 2.21 0.2 
(4.00) (2.56) (2.05) (2.00) (1.92) (1.48) 
Septellber - Dec:ellber 4.83 5.55 90.5 2.58 4.07 76. 7 1.83 3. 71 69.3 1.08 3.37 61.8 0.33 3.08 53.6 
(3.74) (3.13) (2. 74) (2. 60) (2.46) (2.32) 
Sept.,.i,er - March 7.28 7.39 98.7 2.78 3.86 80.7 1.28 3.10 65.0 -0.22 2.46 47.6 -1.72 2.11 28.7 
(3.29) (3.11) (2.53) (2.24) (2.01) (1.80) 
Septellber - Ma:, 2.62 4.34 75.9 -3.37 2.93 18.2 -5.37 2.73 9.5 -7.37 2.80 4.4 -9.37 2.78 2.1 
(5.15) (3.21) (2. 73) (2.66) (2.63) (2.56) 
Dec:ellber - March 0.03 1.56 S0.3 -2.22 1.17 12.6 -2.97 1.09 7.0 -3.72 1.12 3.4 -4.47 1.11 1.8 
(2.20) (1.32) (1.09) (1.06) (1.03) (0.93) 
nec.,.i,er - Kay -4.46 3.56 16.4 -B.21 3.37 5.8 -9.46 3.35 4.0 -10.11 3.24 2.9 -11.96 3.15 2.0 
(6.37) (3.32) (3.10) (2.98) (2.80) (2.62) 
March - Kay -3.93 2.32 12.1 5.43 2.41 6.2 -5.93 2.37 5.1 -6.43 2.43 4.0 -6.93 2.37 3.4 
(4.74) (2.33) (2.32) (2.30) (2.27) (2.23) 
8predicted net return• at the 1!!!, cost level from storage of wheat during the j!!!, storage interval every year. 
bPredicted net return• at the 1th cost level from storage of wheat during the jth storage interval when the predicted returna were 
greater than the variable costs of storage. -
>--' 
~ercentage of trials in which the predicted returns- from storage were greater than the variable costs of storage. 0 -.._J 
TABLE XII 
PREDICTED NET RETURNS FOR SPECIFIED STORAGE INTERVALS A.>iD STA.~DARD 
ERRORS OF PREDICTED NET RETURNS FOR NO. 1 ORDINARY HARD RED 
WINTER WHEAT STORED AT GULF PORTS AND HEDGED IN mE 
KANSAS CITY FUTURES MARKET WITH AN "ANY MONnI" 
HEDGING PRACTICE 
Variable Costs of Storage, Cents Per Bushel Per Month 
Storage o.oo 0.75 1.00 1.25 1.50 Interval 
1• 2b %c 1 2 % 1 z 7. 1 z % l 2 % 
-Cents Per Bushel-
July - September o.ao 3.99 58.0 -0.70 3.48 44.5 -1.20 3.37 39.8 -1.10 3.28 35.2 -2.20 3.20 30.9 
(3.96) (3.32) (3.18) {3.15) (3.12} (3.10) 
July - December 8.42 8.54 98.9 4.67 5.18 93.l 3.42 4.18 88.l 2.17 3.36 78.4 0.92 2.72 63.9 
(3. 74) (3.09) (2.75) (2.61) (2.43) (2.29) 
July - March 9.02 9.17 98.8 3.02 4.54 78.l 1.02 3.57 60.4 -0.97 2.89 39.8 -2.97 2.40 22.4 
(4.10) (3.85) (3.0Z) (2.66) (2.32) (2.04) 
September - December 7.44 8.09 93.9 5.19 6.44 86.2 4.44 5.92 83.l 3.69 5.48 78.7 2.94 5.11 73.2 
(5.45) (4.36) (4.02) (3.92) (3.79} (3.66} 
September - March 6,76 7.14 95.9 2.26 4.08 72.2 0.76 3.40 57.8 -o. 74 2.84 42.6 -2.24 2.45 27. 9 
(3.95) (3.53} (2. 79) (2.50) (2.26) (2.02) 
December - March -0.55 2.06 40.0 -2.80 1.70 14.6 -3.55 1,61 9.,8 -4.30 1.64 6.0 -5.05 1.68 3.8 
(3.05) (1.80) (1.62) (l.60) (1.60) (1.56) 
December - May -5.28 3.40 12.7 -9.03 3,13 4,4 -10.28 3.34 2,8 -11.53 3,40 1.9 -12.78 3,29 1,4 
(5, 88) (3.25) (3.17) (3~10) (3,01} (2.82) 
March - May -3.83 3.46 17.8 .... 5.33 3.53 11.4 -5.83 3.59 9.7 -6.33 3.64 8.3 -6.83 3.62 7.3 
(4.58) (3,49} (3,49) (3. 49} (3.46) (3.44) 
aPredicted net returns at the i.sh, cost level from storage of wheat during the j.sh, storage interval every year. 
bPredicted net returns at the i.sh, cost level from storage of wheat during the j.sh, storage interval when the predicted returns were 
greater than the variable costs of storage. ..... 




ABSOLUTE VALUE OF THE DEVIATIONS BETWEEN THE ESTIMATED 
STORAGE RETURNS AND THE OBSERVED STORAGE RETURNS FROM 
.HEDGES PLACED IN THE KANSAS CITY FUTURES.MARKET 
DURING SPECIFIED STORAGE INTERVALS UNDER 





July-September .03 .00 
July-December .05 .01 
July-March .06 .01 
July-May .17 .04 
September-December .06 .01 
September-March .00 .01 
September-May .01 .00 
December-March .01 .02 
December-May .11 .26 












The Profitability of Hedged Wheat Storage 
An assessment of the relative profitability of hedged wheat storage 
as a regular activity of country elevators in Oklahoma requires a real-
istic appraisal of the variable costs associated with this activity. 
As shown in Tables X, XI, and XII, the variable costs would greatly 
affect the net returns from t~is activity. 
Normal storage charges of Oklahoma country elevators for storing 
producer-owned wheat range from one to one and one-half cents per bushel 
per month. 4 Fixed as well as variable costs are included in these 
charges. The size of the warehouse is partially dependent upon the 
needs of producers for off-farm storage, and producers should be charged 
for the costs of constructing, operating, and maintaining that portion 
of the warehouse which they utilize for this purpose. The remainder of 
a country warehouse is needed only to hold stocks of grain when trans-
port equipment is temporarily unavailable, and to maintain working 
stocks for allied enterprises (such as a feed mill). 
Terminal elevators have nearly the .irnme needs as country ware-
houses, but generally are required to maintain relatively large stocks 
to meet the needs of the business. However, the type of storage con-
sidered in this analysis is the same for both types of elevators. This 
is the storage of wheat which is acquired in the normal business opera-
tions of the firm. The firms will not be regarded as seeking wheat 
specifically for the purpose of storage·- e.g., the elevator operator 
would not seek to purchase wheat outside his normal supply area. The 
wheat which is to be stored on the account of the elevator is purchased 
from producer-owned stocks which were stored in the elevator. Thus, 
any costs which would be necessary to prepare the wheat for storage 
.. 
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would already have been incurred. 
Given the above assumption, one variable cost which might be in-
curred from the physical use of the storage space would be the costs 
associated with turning the inventory if this should be necessary, How-
ever, this cost is quite low. Some cost data for a country elevator 
which engaged in an all-grain operation (no feed mill, fertilizer plant, 
gasoline station, etc.) indicate that the elevator had handled 816,000 
bushels of grain during 1960, and had a utility cost of $1,220, 5 The 
utility cost per bushel, assuming two elevations of each bushel of 
wheat, would be .14 cents per bushel if the electricity cost were solely 
for the warehouse. However, some of this cost should be assessed against 
the office, and any additional elevations which were involved in han-
dling this amount of wheat would have reduced the cost per bushel still 
further. This evidence suggests that the monthly variable cost for this 
purpose is insignificant. Increased handling, if it were necessary, 
may also lead to a greater frequency of breakdowns as the machinery is 
used more intensively. This cost also appears to be extremely low, 
The study cited above indicates that the mill repair costs per bushel 
are lower than electrical costs. 
The monthly variable costs per bushel associated with the use of 
the warehouse for the type of storage operation considered in this 
analysis thus appear to be quite low, and would not be incurred if the 
inventory was not turned during the storage period. However, there 
are additional costs incident to the ownership of grain, and these costs 
are unrelated to the costs of utilizing storage space. These costs are 
the financial costs of inventory ownership. 
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The variable financial cos.ts of storage consist of four elements: 
1) the oppo~tunity cost (or the interest cost) of capital invested in 
the inventory; 2) insurance costs; 3) commission fee; and, 4) interest 
costs on margin requirements. 
Some of these costs are fixed in amount but variable with respect 
to the length of the storage interval. Other costs are constant per 
month regardless of the length of the storage interval. For example, 
the monthly interest cost of the capital invested in inventory will be 
constant regardless of the length of the storage interval. The monthly 
variable costs for commission fees will vary with the length of time 
the grain is held in storage and the volume held since these fees are 
a fixed amount per transaction. However, all four of these cost items 
are variable costs of storage since they would not be incurred if hedged 
wheat were not stored by the elevator. 
Margin requirements are stated in cents per bushel and are subject 
to revision as the exchange deems necessary. Typically, initial margin 
requirements and maintenance requirements are equal for hedging trans-
actions, but brokerage firms usually require higher initial deposits 
than the exchanges prescribe in order to avoid frequent margin calls. 
The amount of margin which brokers require may vary from customer to 
customer and depends largely on the customer's credit rating. 
The insurance expense of a grain elevator is partially dependent 
upon the amount of inventory which is stored in the elevator. Since 
the type of storage considered in this analysis would result in an in-
crease in the utilization of the warehouse, an increase in the insurance 
premium could be expected. The amount of this premium increase is 
difficult to specify since the insurance against physical loss is 
partially dependent upon factors unique to a given elevator, such as 
cleanliness, type of construction, etc. 
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The above discussion indicates that "the" monthly variable cost of 
storage is impossible to determine. This cost is dependent upon the 
price of the wheat when it is purchased, the interest rate at which the 
inventory is financed, the length of time the inventory is held, the 
amount of the required margin, and any handling of the wheat which may 
be necessary. Any estimates of the monthly variable costs of hedged 
storage thus become dependent upon rather strict assumptions which under-
lie the estimates. 
The monthly variable costs of storage were estimated for six situ-
ations as listed in Table XIV. Situation one·in this table was formu-
lated as a base. The price under situation one is $1. 20 per bushel, 
the interest rate is seven percent, the required margin is ten cents 
per bushel ($500 per 5,000 bushel contract), insurance costs are as-
sumed to be $5 per thousand dollars value of the inventory, and the 
commission fee is $22 per 5,000 bushel contract. The variables are 
increased successively for the next four situations. The changes are: 
situation 2) the price is increased to $1.21 per bushel; 3) the interest 
rate is increased to eight percent; 4) the insurance premium is increased 
to $5.10 per thousand dollars value of the inventory; and, 5) the re-
quired margin is increased to eleven cents per bushel ($550 per 5,000 
bushel contract). For situation six, the previous changes are aggre-
gated. These changes were made so that the effect of a change in indi-
vidual variables could be estimated. Monthly storage costs for storage 
intervals ranging from one to twelve months in length were estimated. 
These estimates are given in Table XV. 
TABLE XIV 
SPECIFIED VALUES OF THE VARIABLES USED TO COMPUTE 
STORAGE COSTS UNDER ALTERNATIVE SITUATIONS 
Situation 
Variable 
1 2 3 4 
Price ($/bu.) 1.20 1.21 1. 20 1. 20 
Interest rate (percent) 7.00 7.00 8.00 7.00 
Margin ($/bu.) .10 .10 .10 .10 
















1 1. 248 
2 1. 255 
3 1.357 




ESTIMATED MONTHLY VARIABLE COSTS OF STORAGE FOR ALTERNATIVE LENGTHS OF 
STORAGE INTERVALS UNDER THE SITUATIONS SPECIFIED IN TABLE XIV 
Length of Storage Interval (Months) 
2 3 4 5 6 7 8 9 10 
--Cents per Bushel--
1.028 .955 .918 .896 .882 .871 .863 .857 .852 
1.035 . 961 .925 .903 .888 . 877 .870 .863 .859 
1.137 1.063 1.027 1.005 .990 .979 . 972 .965 .961 
1.029 .956 .919 .897 .883 . 872 .864 .858 .853 
1.034 .961 .924 .902 .888 .877 .869 .863 .858 


















The estimates of Table XV are based upon the assumptions given in 
Table XIV and the additional assumptions that 5,000 bushels of wheat 
are held against the futures contract and that no physical handling is 
required. Interest is computed only on the value of the inventory and 
on the margin requirement. Although these assumptions are restrictive, 
the monthly costs of storage may be approximated for other conditions. 
For example, an increase of one cent in the price increased storage 
costs .007 cent per bushel. The effect of a ten cent increase could be 
approximated by adding (10)(.007) = .07 cent to the estimated cost under 
situation one. For a storage period of one month, the approximate costs 
of storing wheat priced at $1.30 per bushel would be 1.248 + .07 = 1.318 
cents. The cost computed for these conditions would be 1.311 cents. 
The error is due primarily to rounding. 
Although the price used to compute these storage costs is low (but 
consistent with early 1968 market conditions), storage costs are at 
least 1.25 cents per bushel for hedged wheat held one month. For two 
months, the cost is approximately one cent, and is generally slightly 
less than a cent per bushel for a storage period of three months or 
more. However, in order to establish a foundation for assessing the 
profitability of hedged storage, one cent per bushel per month will be 
regarded as the estimate of the variable costs of storage. 
Comparing expected returns from storage every year at the one cent 
cost level in Tables X, XI, and XII reveals that a profit can be ex-
pected, on the average, only in a few of the storage intervals begin-
ning early in the crop year. Among the three hedging practices con-
sidered, the positive net returns from storage every year range from 
.67 cent to 4.44 cents per bushel. Average net returns per month at 
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this cost level range from .112 cent to 1.48 cents per bushel . The re-
turns are lower at the two higher cost levels, and reach a point at 
which the expected returns are only slightly greater than the costs. 
The intervals in which hedged storage may be expected to show a 
profit are the intervals in which a country elevator in Oklahoma would 
feel the least need to store on its own account. Substantial quantities 
of producer owned wheat are usually in the elevators during these inter-
vals. In addition, barley and grain sorghum are also stored by pro-
ducers during these intervals in some areas. Late in the crop year, 
when country elevators would have a greater amount of space to store on 
their own account, the expected returns from sto~age every year are 
negative. Under the condition that storage is not conducted unless 
storage returns exceed variable costs, positive returns are possible. 
However, the percent of times which this condition occurred for the 
storage intervals late in the crop year indicates that these returns 
will be realized only infrequently. The expected frequency of positive 
returns during those storage intervals late in the crop year ranges from 
approximately one year in thirty to one year in ten years. 
The results indicate that terminal elevators and other firms in 
Oklahoma that must maintain stocks of wheat to conduct their business 
transactions generally would have benefited from hedging. Average losses 
on hedged storage during the latter part of the crop year during the 
period analyzed were less than the average losses from unhedged storage 
(Table VII), and the average gains during the early part of the crop 
year were approximately equal to or greater than the average increase 
in the cash price. For stocks of wheat that must be held, hedging would 
have been preferable during most of the crop year regardless of which 
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futures market was used. However, during individual crop years, larger 
losses could have been realized by hedging in the Chicago futures mar-
ket instead of the Kansas City futures market. 
Two alternatives available to grain elevators in Oklahoma during 
the crop year are: 1) wheat could be sold as soon as possible after 
it is purchased; or, 2) wheat could be held after its purchase if the 
prospects of a profit appear favorable. Since basis changes at Gulf 
ports with respect to Kansas City futures contract prices appear to 
have been correlated with the initial basis in past years, analysis of 
price·spreads could enable firms.in Oklahoma to profitably increase the 
use of their fixed storage facilities. Tile first alternative could be 
utilized whenever the prospects of a profit appear unfavorable, and 
the second alternative could be utilized whenever the prospects of a 
profit from storage appear favorable. The Chicago futures market also 
could be utilized in this manner, but price spreads appear to be less 
valuable as decision variables for this market. 
It was indicated in an earlier chapter that seasonal variations in 
the cost of transportation wheat to the Gulf would affect the effective 
price of wheat at locations in Oklahoma. If the transportation rate is 
constant, then basis changes at locations in Oklahoma will be equal to 
basis changes at the Gulf, and the estimated storage earnings given in 
this chapter are applicable to firms in Oklahoma. 
A problem arises when transportation rates are variable. Depending 
on the sequence of the higher transportation rate, the basis change in 
the country will be increased or decreased relative to the basis change 
at the Gulf. The basis change at the country point will be increased 
if the higher transportation rate occurs when the wheat is placed in 
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storage. Expected returns are the advance in the cash price relative 
to the futures plus the decrease in the transportation rate. The re-
verse would be true if the wheat were placed in storage at the lower 
transportation rate. Expected returns then would be the advance in the 
basis minus the increase in the transportation rate. 
It is debatable whether the returns caused by changes in the trans-
portation rate should be classified as storage earnings, merchandising 
earnings, or windfall profits. The fact that firms may derive additional 
benefits from changes in transportation rates by a well-timed practice 
of hedged storage is only recognized. 
Significance of the Results 
The results reported in Chapters IV and V are strictly applicable 
only to the storage of wheat at a Gulf port location during the speci-
fied storage intervals. However, since the price of wheat in the Gulf 
cash market is a major factor in determining the price of wheat in 
Oklahoma, the results may be interpreted as the expected earnings from 
hedged storage of wheat in Oklahoma. Certain other inferences also may 
be made. 
The coefficients of determination of the linear regression equa-
tions reported in Chapter IV indicate that basis changes at Gulf points 
have been highly correlated with the initial basis during certain 
periods of the crop year. This indicates that a well-managed hedging 
policy is feasible and could be used successfully as a means of reducing 
risks associated with inventory ownership. 
The hedging·policies utilized in determining.the.expected returns 
from hedged storage should not be interpreted as optimum policies since 
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they are mechanical rules which disregard any opportunities for more 
favorable outcomes. The hedges were initiated and terminated at pre-
selected dates, and it is possible for larger returns (or smaller losses) 
to be realized. As an illustration, a consistent practice of selling 
Kansas City May futures contracts at the market closing price on the 
first Thursday in September, buying cash wheat on the·first Thursday in 
December, and liquidating the position on the first Thursday in May 
would have resulted in lower average· losses. during the five years. coi::i-
sidered in the analysis. Average·losses from this practice would have 
been about 2.5 cents per bushel, compared to the average loss of approxi-
mately 3.a cents per bushel from the three hedging policies used in the 
analysis. This is another mechanical ru.le which employs sales of fu-
tures contracts three months prior to the purchase of the wheat. Un-, 
doubtedly, many additional examples which exhibited returns larger than 
those reported in this study could be constructed. However, the pur-
pose of this analysis was not to select historically favorable outcomes. 
The primary purpose was to demonstrate the degree of relationship be-
tween initial cash-futures price spreads at a point in time during a 
crop year and changes in this spread during a specific period. 
FOOTNOTES 
1A standard normal variate has a zero mean and unit variance, with 
a range of minus infinity to plus infinity. The process of generating 
the initial basis consists of transforming a N(O, 1) variate to one 
having a N(µ, 2) distribution. 
2The best linear unbiased estimator of the mean value of the depen-
dent variable corresponding to a given value of the independent variable 
is 
The variance of this estimator is 
Substitution of the various expressions for the variances yields 
var 
2 s y.x 
(X0 - x/ 
l +------
n n 2 
x. 
i=l]. 
The term in equation (3) is the square root of this statistic. This 
expression for the variance of Y0 yields a curvilinear interval about 
the regression line, i.e.~ the variance of the prediction increases as 
x0 increases relative to X. 
3The Monte Carlo procedure consists of subjecting a known relation-
ship to a number of random outcomes to simulate the effect of unknown 
forces. The distribution of a random variable is sampled to obtain 
these random outcomes. As the number of trials increases, the mean of 
the random variable in question should converge to some value. Theo-
retically, deviations of an estimate from a population characteristic 
can be made as small as desired by increasing the number of trials. A 
large number was necessary in this analysis since it would be possible 
that only a small proportion of the predicted basis changes would be 
greater than. the cost. For example, if only ten percent of the pre-
dicted basis changes in a sample of 500 exceeded a cost level, then the 




4James Enix, "Grain Marketing at Country Elevators," OSU Extension 
Facts No. 405, p. 405.3. 
5charles W. Brown, "Cost Characteristics and Management Decisions 
of Oklahoma Cooperative Grain Elevators," (unpub, Ph,D. dissertation, 
Oklahoma State University, 1963), p. 59. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
Summary 
Changes in the institutional structure of the wheat marketing sys-
tem in the United States have resulted in a more nearly "free" marketing 
system. The marketing system is more nearly. free in the sense that 
price support programs of the Government have been set at levels which 
have had less direct influence on the level of the domestic price since 
1964. New programs have also been enacted so that the disappearance of 
wheat has been actively encouraged. These programs have been relatively 
successful, and the disappearance of wheat exceeded production for six 
consecutive crop years (1961 to. 1966). CCC inventories of wheat de-
creased approximately one billion bushels from 1961 to 1967. 
The decline in CCC inventories has resulted in substantially re-
duced opportunities for elevator operators to utilize owned storage 
capacity_in excess of that required for handling operations. Some firms 
may desire to utilize excess storage space by storing wheat owned by 
the elevator. However, this practice exposes the firm to greater price 
risks than it would face in a handling operation or by storing wheat for 
other inventory owners. Such price risks may be greater under the new 
structure than under the high price support programs. 
Hedging has been advocated as a means of reducing price risks as-
sociated with inventory ownership. However, some persons in Oklahoma 
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view hedging as relatively ineffective for grain elevators in Oklahoma. 
This belief is based upon the premise that the price of wheat in Oklahoma 
is determined by the price in the Gulf export market and that futures 
prices are strongly influenced by domestic market conditions. According 
to this belief, the conditions affecting the price in the two markets 
are sufficiently different so that an unpredictable relationship exists 
between the two prices. This contention was the principal question in-
vestigated in this study. 
Hedging is not necessary for all grain elevators operating in the 
state of Oklahoma. Firms which do not maintain an inventory position 
may not derive any benefits from hedging. Firms which sell wheat 
immediately after its purchase for a known price would fall in this 
category. 
Some firms, especially terminal elevators, must maintain a certain 
amount of uncommitted inventories to meet unforeseen increases in de-
mand and to facilitate the operations of the firm. A convenience yield 
may be derived from such stocks. The decision of whether or not to 
hedge these stocks must be guided by price expectations, Hedging also 
may enable these inventory firms to carry larger stocks £,or transactions 
purposes than would otherwise be justified. 
All grain elevators have the option of accumulating uncommitted 
inventories of wheat for sale later in the crop year. These stocks are 
carried only in anticipation of a profit from this activity. If these 
stocks are carried unhedged, then the cash price must increase more 
than storage-costs in order for this activity to be profitable. If the 
stocks are hedged, then the cash price must increase relative to the 
price of the futures contract in which the hedge is placed by an amount 
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greater than storage costs and commission fees for this activity to be 
profitable. 
In an equilibrium situation, the cash price should be discounted 
relative to the expected cash price at a point in time later in the crop 
year by an amount which reflects the cost of storing the commodity until 
this later date. An equilibrium would be achieved when the supply of 
the commodity is sufficient to satisfy the needs of consumers and the 
commodity moves into consumption at the rate desired by consumers. This 
ideal situation will rarely, if ever, be achieved. However, the market-
ing system still must ration a fixed supply among alternative users dur-
ing a crop year. Futures markets can assist the marketing system in the 
performance of this function by providing price signals which may be 
used for inventory accumulation, production scheduling, etc. 
The contribution of futures markets to the marketing of a commodity 
has been subject to controversy, Futures markets have been accused of 
contributing to excessive variability in the price of a commodity. 
Opponents of futures markets have attempted to outlaw their operations 
in the past, and have been successful in forbidding futures trading in 
certain commodities. A basic premise of the arguments in favor of the 
abolition of futures trading was that futures markets existed primarily 
for speculative purposes. Hedging was viewed only as a fortunate by-
product of the operations of futures markets. 
Keynes and Hicks were perhaps the first economists to formulate 
what might be called a theory of futures markets and prices. These men 
viewed futures markets as analogous to insurance. Hedgers (the in-
sured) purchase price insurance from the speculators (the·insurors). 
Hedgers must expect to pay a premium for this insurance, and the futures 
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price must therefore be less than the expected cash price at maturity 
by an amount sufficient to induce speculators to assume the risk. Ac-
cording to this theory, futures prices must be biased estimators of ex-
pected cash prices, 
The theory of Keynes and Hicks appears to be invalid. Research 
guided by this theory has failed to detect consistent trends in futures 
prices. Further, this research has indicated that futures prices gen-
erally are not biased in favor of either hedgers or speculators. One 
conclusion which has been drawn from research into the nature of fu-
tures prices is that, on the basis of currently available information, 
these prices are the best estimates of what the price should be on the 
maturity date of the futures contracts •. This definition does not imply 
that futures prices are perfectly accurate estimates of what the price 
will be on the maturity date of the futures contracts. New information, 
as it becomes available, may indicate that an adjustment in the estimate 
is necessary. A function of the futures market is the evaluation of 
information as it becomes available and the determination of the di-
rection and magnitude of the change in the price which is warranted by 
this new information. 
Other research has indicated that current cash prices tend to re-
spond to changes in futures prices. For example, if new information 
indicates that a one cent adjustment in futures prices is necessary, 
the current cash price tends to adjust by the same amount. This means 
that, in the short run, current market differentials between a cash 
price and a futures contract price are maintained. Market differentials 
at the delivery point for the contract .type and grade·of wheat thus 
have come to be regarded as the price of storage, and measure the 
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earnings which could be earned by storing the wheat until the maturity 
date of the futures contracts. In this respect, cash-futures price 
spreads tend to measure the competitive price of storage facilities at 
any time during the crop year. These prices of storage are strictly 
applicable only at the delivery point and for the delivery grade, but 
also may provide good estimates of the storage returns for other lo-
cations and for other types and grades of the commodity. The price of 
storage is sometimes called the carrying charge. 
Hedging is done by firms in the grain trade for many different 
purposes, and any futures market transaction which is incident to the 
normal functioning of the firm should be classified as hedging. There-
fore, this study cannot be interpreted as evaluating the effectiveness 
of hedging. Only the specialized purpose of carrying charge hedging 
was evaluated. This evaluation was conducted by determining whether or 
not the change in the cash-futures price relationship can be predicted 
from the spread between these prices at the beginning of a specified 
storage interval. Changes in this spread, commonly called the basis, 
determine the gross returns from a fully hedged position. The study 
thus is an application of the price of storage concept to wheat stored 
at a location other than the location of the futures market. 
The returns to Oklahoma grain elevators from the practice of carry-
ing charge hedging were determined hy using the price of No. 1 Hard Red 
Winter wheat, f.o.b. vessel at Gulf ports. Futures contract prices used 
in the analysis were from the Kansas City and Chicago Boards of Trade. 
The price of a futures contract on the Kansas City exchange is also a 
price of Hard Red Winter Wheat, but it refers to a different grade than 
the cash price ~hich was used. The Kansas City futures.contract price 
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generally is for "skin" No. 2 Hard Red Winter Wheat, i.e., the lowest 
possible quality of wheat that may be delivered with no penalty. The 
Chicago futures contract allows delivery of several types and grades of 
wheat at the contract price. , The Chicago futures contract differs from 
the Kansas City futures contract in that it allows delivery of soft as 
well as hard wheats. The cash price and the futures prices used in the 
study refer to two separate but related markets. The cash price is the 
price at which exporters have sold wheat which is to be loaded on a 
vessel within the next 30 days. The price which exporters would be will-
ing to pay in order to obtain the wheat to fulfill this conunitment,.is 
the selling price minus handling charges and profit. The price exporters 
are willing to pay at that point in time pertains only to contracts for 
delivery which they negotiate with country suppliers. The 30-day f.o.b. 
vessel price may change by the next day, and this change should be re-
fleeted in the price paid to country suppliers. The f.o.b. vessel price 
thus should reflect the price which country suppliers could expect to 
receive on any given day, 
Several hedging practices were evaluated to determine the expected 
returns from a consistent application of each of them. This evaluation 
was performed in a static framework. The hedging transaction takes 
place at the same points in time each year. Thus, any changes during 
the storage interval which would provide a more favorable outcome for 
the hedger are ignored. For example, a higher average return may have 
been possible if the hedger had kept informed of market conditions and 
terminated the transaction when he felt that further gains were im-
possible, This procedure was not attempted in the study since appli-., 
cation of a procedure such as this may not reveal underlying 
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characteristics of the market, but instead may reveal the ability of the 
author to select historically favorable outcomes. 
Conclusions 
The price of wheat at Gulf ports does show a predictable relation-
ship with the Kansas City futures price. A high degree of predict-
ability is attained for those storage intervals which end in the near 
month futures contract. A lower degree of predictability is attained 
for other intervals, but in all cases there is a relatively high degree 
of correlation between the initial spread of the cash and futures 
prices and changes in this spread when hedges are placed in the Kansas 
City futures market. 
A substantially lower degree of predictability is attained when 
hedges are placed in the Chicago wheat futures market. This result was 
expected and implies that the wheat contract of the Chicago futures 
market provides a less reliable price upon which to base price expec-
tations concerning Hard Red Winter wheat. Spreads between cash prices 
at Gulf ports and Chicago futures contract prices appear to provide a 
less reliable foundation upon which to predict the earnings from hedged 
storage at G~lf ports than do price spreads with respect to Kansas City 
futures contract prices. However~ for storage intervals ending in May, 
the degree of predictability with respect to both markets is approxi-
mately the same. 
The pattern of seasonal changes in the basis with respect to the 
May contract is approximately the same for the two markets during the 
first half of the crop year. There is a relatively small average in-
crease in the basis from July to September and a large average increase 
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from September to December when the change in the cash price is taken 
with respect to the May futures contract. 
The pattern differs for the two markets during the period from 
December to March. The Chicago futures market shows a small increase 
in the cash price relative to the May contract, whereas the cash price 
decreases relative to the Kansas City May contract during this period. 
Average returns from hedges placed in the Chicago futures market 
are generally greater than the average returns from hedges placed in 
the Kansas City futures market. However, the results indicate that 
these higher returns cannot be expected with any degree of certainty 
when the initial price spread is used as the variable to analyze pros-
pects for hedges placed in the Chicago wheat futures market. This im-
plies that substantially greater knowledge is required before the 
Chicago futures market may be intelligently and effectively used by 
grain elevator operators in Oklahoma. 
The results must be interpreted only as a measure of general tend-
encies of seasonal changes in price relationships. As indicated in 
Chapter IV, the postulated relationship of the initial basis and changes 
in the basis is not a causal relationship. The spread between cash and 
futures prices can be indicative of the direction and magnitude of ad-
justments, but the change does not occur simply because the initial 
spread between the two prices has a certain value. These results thus 
cannot be extended to any particular year, i.e., the exact basis change 
that will occur in a given year cannot be predicted. Seasonal premiums 
are subject to year to year variability, and prospects in a given year 
must be evaluated in the light of conditions existing in that year. 
The results indicate that hedged storage may not be particularly 
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favorable for elevators with options to choose whether or not to engage 
in this activity. If hedged storage is conducted regularly, the ex-
pected returns are relatively low. The returns possibly are not large 
enough to induce elevator operators to subject themselves to the in-
creased risk of inventory control. Although the expected returns from 
hedged storage are small, those firms which must engage in a storage 
activity probably could benefit through the use of hedging. The ex-
pected returns from hedged stor~ge are greater than or approximately 
equal to the average cash price increase which occurred during certain 
of the intervals considered in this analysis when hedges are placed in 
the Kansas City futures market. During the intervals that the cash 
price decreased on the average, the average basis decrease on wheat 
hedged in Kansas City futures market was smaller than the cash price 
decrease. 
Larger average returns with respect to both the cash price change 
and the basis change in the Kansas City futures market could have been 
earned from hedges placed in the Chicago futures market during this 
period. However, these higher average returns appear to be subject to 
a greater amount of variability, In some cases, the greatest loss from 
a hedge placed in Chicago was nearly as large as the greatest loss which 
may have been incurred on unhedged wheat. In most instances, however, 
a systematic program of hedging could have avoided the greatest loss 
which might have been incurred on unhedged storage. The Kansas City 
futures market displayed a better minimum outcome in six of the ten 
storage intervals. The minimum return during these five years was 
larger than the corresponding outcome in either the Chicago futures 
market or in the cash price. These results further imply that greater 
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care may be necessary if the Chicago futures market is to be effectively 
utilized by firms in the Southern Great Plains. 
The results also provide some indications concerning the desira-
bility of alternative hedging practices. The sale of futures contracts 
at the market close in anticipation of overnight purchases of cash 
wheat appears to be slightly less favorable than a practice of selling 
futures contracts at the open after the purchase of cash wheat has been 
made. These two practices are denoted in this study as anticipatory and 
simultaneous hedging respectively. Average returns from the two prac-
tices were approximately the same during the historical period which was 
analyzed. However, the futures price tended to be higher at the open 
of the futures market, and futures contracts that had been sold the 
previous day would be purchased at a loss if the cash market transaction 
did not materialize. Since the average returns were approximately the 
same, the simultaneous hedging practice may be preferable since the 
possibility of a loss on the futures contract transaction would be 
avoided. 
Placing hedges in futures contracts that mature later than the 
month storage is terminated also appears to be a less desirable practice 
during certain periods of the crop year. This practice was denoted as 
"any month" hedging in this study. During the early part of the crop 
year (July to September) this practice would have yielded smaller 
average returns than from simultaneous or anticipatory hedges placed in 
tpe Kansas City futures market. Average returns from this practice 
also would have been smaller than from hedging in the Chicago futures 
market or from unhedged storage. ,However, even during the early part 
of the crop year, the "any month" hedging practice still would have 
reduced the largest loss which would have been incurred on unhedged 
storage. 
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Average returns from the "any month" hedging practice exceeded the 
average returns from the other two hedging practices during the July to 
December and the September to December storage intervals, The degree of 
correlation between the variables is approximately the same for all 
three hedging practices during the September to December storage inter-
val. This would seem to imply that the "any month" practice would be 
preferable during this period of the crop year. 
However, the higher average returns from the "any month" practice 
indicate that the average spread between the December futures contract 
and the March or the May futures contract decreased during the first 
half of the crop year. If the spread between these contracts had re-
mained constant from July to December, average returns from the "any 
month" hedging practice would have been approximately equal to the 
average returns from the other two hedging practices. Similarly, an in-
crease in the spread between the contracts would have reduced the 
average returns from "any month" hedging during this period, Thus, 
"any month" hedging cannot be designated as preferable to the other 
hedging practices for storage intervals ending in December. 
These results may be summarized by the following rule: if storage 
is to be terminated prior to the near futures month, a hedge should be 
placed in a later futures month only when the spread between the near 
month contract and the later contract is expected to decrease or remain 
unchanged. During the five years analyzed, this action would have been 




There appears to be no reason why grain elevators in Oklahoma can-
not effectively utilize hedging in those operations of the business 
which require the storage of wheat. Most grain elevator operators have 
access to more information regarding market conditions than was used in 
this study. This knowledge, along with an understanding of the nature 
of hedging transactions and the normal seasonal pattern of the basis, 
can be effectively utilized by grain elevator operators in Oklahoma. 
The belief that the Kansas City futures price is unrelated to 
prices at Gulf ports thus is questionable. This indicates that the 
problem may be: 1) a lack of understanding of the nature of hedging by 
members of the grain trade in Oklahoma; 2) that the hedging transactions 
conducted by these firms are not carefully defined in terms of the needs 
of the firm; or 3) that the low returns which have been exhibited dur-
ing the past few years have discouraged some firms in Oklahoma .. Hope-
fully, this study will provide some assistance to firms in the grain 
trade of Oklahoma. 
Suggestions for Further Research 
The time series utilized in this study is too short to allow a de-
tailed analysis of the causes of basis changes. The study thus can be 
regarded as only a preliminary look at the usefulness of hedging for 
firms in Oklahoma. A major problem is the inability to determine the 
anticipated carrying charge associated with the initial cash-futures 
price spread in any given year. The exact prediction of the carrying 
charge in a given year on the basis of an initial cash-futures price 
spread may never be possible. However, statistical decision theory as 
used by Eidman, et al. (1967) may be applicable to the analysis of the 
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profitability of hedged storage of wheat for Oklahoma grain elevator 
operators. This procedure involves the use of the probabilities of 
various outcomes to evaluate the usefulness of price predictive equa-
tions. This method also allows a researcher to determine the usefulness 
of the prediction as a basis for formulating business decisions. How-
ever, this approach is not feasible for the analysis of basis changes in 
Oklahoma at the present time. Data limitations must be overcome before 
this approach would be practical. 
This study has concentrated upon defining situations in which hedg-
ing would be applicable and of determining the expected returns from 
the purpose of hedging which has been named carrying charge hedging. 
No other purposes of hedging were considered, especially.those·inyolving 
short term hedging transactions. Research could be directed in this 
direction. 
Analysis of seasonal differences between the Chicago and Kansas 
City futures markets is needed. Since harvesting occurs at different 
times in the regions relevant to.these two markets and the timing of 
other operations also differs, "back•spreading" may be a profitable 
operation for Oklahoma elevator operators. Basically, this practice 
would.involve selling the futures contracts in the Chicago futures 
market when the Kansas City market looks unfavorable and then liqui-
dating this position into Kansas City whenever prospects looked better. 
This practice may or may not be feasible, and an analysis of spreads 
between these markets may provide an answer to this question. 
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